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Executive Summary

The assessment of waterbody conditions in Massachusetts is carried out on a 5-year cycle. Selected surface waters in each
watershed are sampled during Year 2 of the cycle. In 2003, monitoring by MADEP, Division of Watershed Management
(DWM) will take place from approximately April through October in rivers/streams and lakes/ponds in the Blackstone,
Chicopee, Connecticut and Nashua Watersheds (DEP color-coded “pink” basins). This monitoring will include water quality
(e.g., dissolved oxygen, temperature, pH, coliform bacteria, phosphorus, ammonia-nitrogen, turbidity, total suspended solids),
streamflow measurements, fish community monitoring, aquatic plant surveys, lake depth mapping, and may include limited
benthic macroinvertebrate monitoring, aquatic habitat assessment, and fish tissue contaminant testing.

Quality assurance for watershed monitoring by the DWM, as detailed in this 2003 Quality Assurance Project Plan (QAPP), is
provided to ensure implementation of an effective and efficient sampling design, and to provide data meeting specific data
quality objectives. This QAPP summarizes all planned monitoring activities to be performed by DWM in 2003 to meet the
following four programmatic objectives:

* Collect chemical, physical and biological data to assess the degree to which designated uses, such as primary and
secondary contact recreation, fish consumption, aquatic life, aesthetics, are being met in waters of the Commonwealth

+ Collect chemical, physical and biological data to support analysis and development of implementation plans to reduce
pollutant loads to waters of the Commonwealth, mainly lakes (TMDL development)

* Screen fish in selected waterbodies for tissue contaminants (metals, PCBs and organochlorine pesticides) to provide for
public health risk assessment

* Provide quality-assured E-coli bacteria data (in addition to fecal coliform data), due to soon-to-be-released Massachusetts
freshwater criteria for E. coli.

2003 DWM Monitoring Strategy and Sampling Design Considerations:

Limited staffing and resources, combined with more water resources in need of assessment than can realistically be assessed,
make the decisions on what to sample for and where to do it very difficult. In selecting the types, locations, parameters and
survey frequencies that will guide the 2003 effort, each decision has been based on a collective, working knowledge of the
basin (among DWM and regional DEP offices, former EOEA watershed teams, etc.), review of relevant historical data and a
prioritization of monitoring needs. Many of the identified needs support DEP programmatic functions to preserve, protect,
assess and restore water quality. Emphasis has been placed on assessing water quality with respect to Massachusetts’ water
quality standards and criteria, and on the development of implementation plans to reduce point and non-point pollutant loads.

The Statewide Water Quality Network for Massachusetts (USGS 2001) recommends a monitoring approach that will meet
multiple needs of local, state, and federal agencies, and provide an effective framework for waterbody assessment and
evaluation. This proposed network is divided into five tiers as follows:
- Tier I monitoring involves a basin-based assessment of existing surface water quality conditions to reflect mandates of
Section 305 (b) of the Clean Water Act (CWA). Tier I is statewide in scale, comprehensive, repeated at regular intervals,
and can be probabilistic or deterministic in design. The goal of Tier I monitoring is to increase the number of stream miles
and lake acres that are assessed and to reduce the historical bias towards problem areas.
- Tier II monitoring involves determining contaminant loads carried by major rivers at strategic locations (e.g. mouths of
major rivers, state borders).
- Tier III monitoring is targeted monitoring to identify impaired waterbodies as required by Section 303(d) of the CWA, to
determine causes and sources of impairments, to identify pollution sources or “hot spots” and to allow other site-specific
evaluations.
- Tier IV monitoring is to develop Total Maximum Daily Loads (TMDLs) for specific waterbodies.
- Tier V monitoring is compliance-based monitoring to meet regulatory and permit limits.

In developing the 2003 monitoring strategy and watershed-specific sampling plans, all components of this network were
considered. Due to resource limitations, it is not possible to implement the network in its entirety. DWM monitoring in 2003
will collect data under Tiers I, IIT and IV of the statewide water quality network, with emphasis on perceived potential problem
areas, such as downstream of known/potential pollution sources.
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DWM’s programmatic strategy under Tiers I, III and IV has the following characteristics:

Decisions regarding where to sample, what to sample for, and when to sample are made following extensive coordination
within DEP and with outside groups (former EOEA watershed teams, volunteer groups, regional offices). Decisions
regarding total number of samples and analytes are made in coordination with the Wall Experiment Station (WES) and
other labs, as applicable.

Monitoring parameter selection is based on the direct use of the data by DWM for 305(b) assessments and TMDL
development, as well as by other groups for a variety of purposes (e.g. citizen requests for fish tissue toxics information).

Perceived “hot spot” locations and reference sites are targeted for periodic (typically monthly), synoptic monitoring (non-
probabilistic design), with water sample collection typically done using grab sampling techniques. Inferences are often
made that the observed water quality conditions for certain parameters at the time of the individual sampling survey(s)
provide a reasonable picture of typical water quality conditions at those sites over an undetermined, wider bracket of time.

Biomonitoring of benthic macroinvertebrates, aquatic plants, periphyton and fish assemblages is typically an integral
component of DWM approach to 305(b) assessments and TMDLs. In 2003, the scope and magnitude of biological
sampling will likely be significantly reduced (or curtailed altogether) due to staff limitations and the need to analyze and
report on existing samples. To provide information necessary for making basin-wide aquatic life use designations
required by Section 305(b) of the CWA, any biomonitoring stations sampled in 2003 will be compared to a regional
reference station. Use of a regional reference station is particularly useful in assessing pollution impacts (e.g., physical
habitat degradation), including nonpoint source pollution at upstream control sites as well as suspected chemically
impacted sites downstream from known point source stressors. Some stations may not be compared to a regional
reference station due to significant differences in stream morphology, flow regimes, and drainage area, or simply lack of a
suitable reference site.

The schedule of all sampling surveys for lakes and rivers (water quality, biomonitoring, fish toxics, aquatic habitat, fish
population and fish toxics) is intentionally biased to occur within the primary contact season of April 1-October 15.

Given budget, staff and logistical limitations, emphasis is given to maximizing spatial coverage wherever possible within
each watershed.

While most sampling events are intended to be “dry weather surveys” (lack of precipitation 48-72 hours prior to survey),
unplanned “wet weather surveys” (antecedent precipitation sufficient to cause a significant increase in streamflow) can
also occur.

Due to soon-to-be-released Massachusetts ambient criteria for E. coli bacteria in freshwater, one of the major emphases for
2003 monitoring by DWM in the Year 2 watersheds is assessment and evaluation of bacteria levels (fecal coliform and E.
coli) in mainstem rivers and tributaries.

Like the 2003 biomonitoring effort, the level of effort given to fish toxics monitoring will likely be significantly reduced
(or curtailed altogether) in 2003. Screening-level fish tissue contaminant monitoring is typically conducted due to the
highly variable concentrations of bioaccumulative contaminants in fish tissue, the wide range of environmental conditions
that affect bioaccumulation (bioconcentration, bioaccumulation, and biomagnification), and to allow assessment of as
many of the Commonwealth’s waters as possible during a given sampling season. Screening usually involves the
collection of three-fish composites representing fishes of three trophic groups (i.e. predators, water column feeders, bottom
feeders). Fish are analyzed for metals (As, Cd, Hg, Pb, Se), PCBs, and organochlorine pesticides. (Although screening
may not accurately predict bioaccumulation patterns among a full range of year classes of any given fish species, sampling
a three-fish composite of average sized individuals answers the questions with regard to the presence/absence of any given
analyte and it’s relative concentration. Due to the highly mobile and sometimes migratory nature of many species of
freshwater fishes, fish collected from lakes are assumed to be representative of the lake as a whole).

Lake and pond sampling by DWM in 2003 is intended to provide water quality information to support TMDL
development and support 305(b) assessments. Resulting, quality-controlled data are often assumed to reasonably
represent typical lake conditions during late summer stratification (resulting in increased impairment). The proposed Year
2002 Integrated List of Waters has been used to select lakes to sample and to decide what to sample for. Selected
parameters are primarily due to eutrophication/ nutrient issues (total phosphorus, chlorophyll a, plants). Lakes
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downstream of NPDES discharges and those potentially impacted from residential development and/or impacts from
historic industrial practices were given priority. Secondary selection criteria included the lack of a previous
diagnostic/feasibility (D/F) study (D/F lakes will not be re-sampled), the severity of the problem, the size (generally 10
acre minimum) and public ownership of the lake and access.

* In developing the 2003 monitoring plan and QAPP, DWM made the following decisions regarding specific analytes, due
to staff and budget limitations at DWM and at WES, and to a re-evaluation of usable data needs. Some of these decisions
reflect changes from what DWM conducted in the past and from what would be preferred under more ideal conditions.

 Limit the number of sampling surveys to 5 per basin, approximately monthly from May through September.

» Except for project-specific needs, delete NO3-NO2-N and TKN from list of “Nutrients” to be sampled for in each
watershed.

» Except for project-specific needs on a limited basis, delete alkalinity, hardness and chloride (“Chemistry” bottle
parameters) analyses for all watersheds.

* Transport all bacteria and solids samples from the Connecticut and Chicopee watersheds to a contract laboratory
(Severn Trent Laboratories, Inc., Westfield, Ma.) for analysis. This lab is in close proximity to both watersheds for
ease and timeliness of sample delivery. (Note: As of March 5, 2003, contract negotiations with this lab have not yet
begun; DWM awaits further approvals to formally award the job and finalize a contract).

+ Allow for an alternative preservation technique for TP samples (field acidification followed by 4 deg. C ice and
freezing at WES for up to 6 months) to increase the amount of time in which TP samples can be analyzed.

* As mentioned above, reduce the scope and magnitude of benthic macroinvertebrate, fish population, aquatic habitat
assessment and fish tissue contaminant monitoring.

* Limit pre-dawn D.O. monitoring to the summer months when the likelihood of observing diurnal oxygen minima in
the pre-dawn hours is greatest (high temperature/low streamflow months of June- September).

Planned DWM 2003 Monitoring:

Table ES1 summarizes the estimated 2003 monitoring effort, based on existing DWM staffing and a limited number of
seasonal employees to assist in sample collection and transport, lab duties and other tasks as assigned. It is likely that the
number of parameters, stations and/or surveys may need to be scaled back subject to staff and resource availability from April
through October, 2003.

2003 Quality Assurance Planning:

This QAPP covers the 20 standard QAPP elements contained in the EPA Region I Compendium QAPP Guidance. Elements 1-
4 and 9-20 are applicable to monitoring activities in all of the Year 2 watersheds. Elements 5-8 containing basin-specific
information (on station locations, monitoring parameters, sampling schedules, historical data, and sampling design) for each
Year 2 watershed are separated and tabbed for convenience. Where applicable, reference is made to separate QAPPs and
SOPs, adopted by reference, for more specific information. The primary ‘programmatic’ QAPPs applicable to 2003
monitoring include:

» 2003 Baseline Lakes TMDL QAPP (CN 128.0)
* 2003 Benthic Macroinvertebrate Monitoring QAPP (CN 147.0)
* Fish Toxics Program QAPP (CN 96.0)

This QAPP is not a rigid document. Changes may be required based on new information, additional site reconnaissance, draft
QAPP review and/or policy changes. In cases where changes are proposed and made in the monitoring program (before or
after monitoring has begun), the QAPP will be revised and approved as appropriate. The DWM Year 2 QAPP thus remains a
useful planning and performance guide, as well as an accurate documentation of what monitoring is taking place.

NOTE: Recent preliminary decisions have been made to significantly restrict the amount of biological monitoring taking
place in 2003. For informational purposes (and to hold their place should sampling be performed), previously proposed
biological sampling sites and related information have been retained in this QAPP.
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Table ES1: Watershed-Specific Summary of Planned 2003 DWM Monitorin

g (from approx.

April-October).

Survey Type Watershed Waterbodies | # Segments | # Station: | 2002 ILW Category 5
Sampled Sampled ! | Sampled | Sampled? Pollutant(s) # Surveys &
Cat.3 | at.5 | Addressed’ Frequency
Stream/River Water Blackstone 12 17 21 1 14 | ABCIMNPQ | 5 Monthly (Spring-Fall)
ualit - :
8nu1ti-p}rlobe, nutrients, CthOp ce 14 23+ 36 6 12 ABCHIJ 5, Monthly (Spring-Fall)
solids, bacteria, chemistry) Connecticut 22 25+ 32 8 6 ABNQ 5, Monthly (Spring-Fall)
Nashua 13 20 25 7 11 ABCHIMN 5, Monthly (Spring-Fall)
Lake/Pond Water Blackstone 6 _— 6 0 6 BGMS 3, Monthly (Summer)
Quality Chicopee 2 2 0o | 2 s 3, Monthly (Summer);
(mult%-pr;)be, plé(})lslphor;lls,u also monthly (TP only)
t ts, , 3
Zslggi}:ic (fe;?h’s color(j rl(;rl)(ey : Connecticut 6 - 6 0 6 BGMNS 3, Monthly (Summer)
morphometry) Nashua 4 -—- 4 0 4 GMNS 3, Monthly (Summer)
Stream/River Benthic Blackstone 7 11 15 0 8 BHIK 1
Macroinvertebrates Chicopee 7 10 14 2 2 B )i
and Aquatic Habitat -
4 Connecticut 15 15 16 7 6 BKQ 1
ssessments
Nashua 9 15+ 18 1 10 HIK 1
Fish Assembleges in Blackstone 10-15+ 3-5+ 10-15+ 2 2 BK 1
Rivers/Streams Chicopee 7 10 14 2 2 B 1
Connecticut 10 10 11 6 2 B 1
Nashua 9 16 18 1 0 - 1
Fish Tissue Blackstone 3 - - 0 0 --- 1
Contaminants Chicopee P — — 0 0 . i
Connecticut 3 - - 0 0 --- 1
Nashua 2 - - 0 0 --- 1
Streamflow Blackstone 2 3 0 0 - 3 X (April, June, August)
Measurement Chicopee 4 5 2 | o 3 X (April, June, August)
Connecticut 0 0 0 0 --- ---
Nashua 8 8 10 6 0 --- 4 X (Spring-Fall)

! Only identified segments counted; “+” indicates that one or more stations to be sampled are in un-identified or new segments

2 Number of waterbody segments for which specific monitoring is proposed to address Category 3 (insufficient information to make
assessments for any uses) and Category 5 (impaired or threatened for one or more uses and requiring a TMDL) waters from the
Massachusetts proposed 2002 Integrated List of Waters.

3Key to Category 5 pollutants listed for segments to be sampled AND that will be addressed via specific survey-type monitoring;

A = pathogens

B = organic enrichment/low DO

C = taste, odor, color
D = chlorine
E = metals (in tissue)

F = organics (in tissue)

G = noxious aquatic plants
H = unknown toxicity

I = cause unknown

J = thermal modifications

K = habitat alteration
L = oil & grease
M = turbidity

N = nutrients (phosphorus, ammonia-N)

O = flow alteration

P=pH

Q = suspended solids
R = siltation
S = exotic species

Note: [talics indicate monitoring effort will likely be significantly reduced from these levels, and is subject to further decision-
making.
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Five Year Basin Cycle
S
S
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SCHEDULE OF FIVE-YEAR BASIN CYCLE
2001 2002 2003 2004 2005

] 5 1 2 3 4
4 5 1 2 3
3 4 5 1 2
2 3 4 5 1
1 2 3 4 5

Team functions during each phase(year) of the cycle:
Year 1: Outreach

Year 2: Research

Year 3: Assessment

Year 4: Planning/Implementation 10

Year 5: Evaluation e

Figure 1: Massachusetts Five-Year Watershed Strategy
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Figure 2: 2003 DWM Monitoring Watersheds
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3.0 QAPP DISTRIBUTION AND APPROVAL

3.1 QAPP Distribution
The following persons have received a draft review copy and a final copy of this Quality Assurance Project Plan (QAPP):

* Stella Kiras

« Katie O’Brien

* Susan Connors

* Pete Mitchell

* Oscar Pancorbo (WES lab)

o Arthur Screpetis

¢ Arthur Johnson

* Richard McVoy

* Jeffrey Smith

o Arthur Clark, Steve DiMattei and David Webster (EPA Region 1)

A hard copy (CD) will be placed in the DWM library for general reference and a soft disk copy will be placed on the network
W drive (W:\dwm\sop\cn127.0 — QAPP for 2003 DWM Monitoring in the Blackstone, Chicopee, Connecticut and Nashua
Watersheds) and Y drive.

3.2 QAPP Approval

This QAPP is the culmination of several months of background review, coordination and basin reconnaissance by DWM
monitoring coordinators and other DWM staff. In developing the sampling plans for each basin as presented in this QAPP,
the DWM review and approval process has been a continuous task.

The draft QAPP was reviewed by those persons identified in 3.1, and review comments were incorporated where necessary.
The final draft QAPP has been submitted to the signatories identified on the cover/signature page for review and formal
approval. Once approved, the QAPP planning process is essentially completed, except for any proposed and approved
changes prior to and/or during monitoring. If changes are proposed, an abbreviated approval process for the changes shall be
completed. If and when any changes are made to this QAPP and contingent on staff availability, updated hard copies shall be
provided to those requesting them, and an updated hard copy will be placed in the DWM library. Contingent on staff
availability, necessary updates shall be made to the network drive disc copy and the world wide web copy as well (the name of
the file will be changed to reflect the document’s revised status (e.g. CN 127.1 for a revised CN 127.0)). After monitoring has
been completed and the QAPP updated, the QAPP shall reflect what, where, when, why and how monitoring actually occurred.
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4.0 PROJECT ORGANIZATION

4.1 DWM Organization Chart for 2003 Monitoring:
See Figure 3 for the organizational structure within DEP/DWM for 2003 watershed monitoring.

The current level of staffing within DWM to perform the work outlined in this QAPP is minimal, and should be augmented
with a number of seasonal employees from May through September to ensure performance. Due to budget constraints, there is
a possibility that very few or no seasonal (summer-fall) employees will be hired in 2003. Because these workers provide
valuable assistance in DWM sampling surveys, DWM lab analyses, sample transport and WES lab analyses, this lack of
assistance may significantly curtail the magnitude and coverage of the 2003 monitoring effort. Due to these special
circumstances, special efforts have been made to enlist outside-DWM volunteer assistance from other potential sources, such
as DEP regional offices, ‘pink’ basin volunteer groups, interns earning college credits and other agencies (eg. EPA).

4.2 Responsible Persons, Qualifications, and Training:
Refer to Table1 for specific descriptions of DWM staff roles and responsibilities for 2003 monitoring.

For each field monitoring survey event, the person serving as the survey crew leader (at a minimum) will have the following
qualifications:

* Familiarity with this QAPP and all applicable SOPs for that survey

* Completion of a multiprobe sampling/grab sampling/QC training segment, and

* Prior field experience with field equipment and with similar monitoring surveys

* Recent training in CPR/first aid by the American Red Cross (at least one certified person per survey)
* Be physically able to access the stations, carry equipment and samples, and perform the sampling.

Survey crew leaders will be accompanied by 1-2 additional crew members for each survey. All field survey crew personnel
and WES/DWM lab personnel will be trained in the proper application of standard operating procedures (SOPs). Due to the
manpower constraints explained above, the field training may range from formal DWM training sessions to field instructions
provided by a trained and experienced DWM survey crew leader. DWM lab training (e.g. chl a, color, and turbidity analyses)
will be provided to selected DWM staff (who will run the analysis). All DWM training activity will be documented.

Oscar Pancorbo, WES Director, and Jim Sullivan, Inorganic Laboratory Supervisor, will share the role of coordinating with
DWM regarding sample delivery, analyses and reporting. In addition, other WES staff shall be responsible via the Laboratory
Information Management System (LIMS) for reporting results.
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Figure 3: 2003 DWM Organizational Chart
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TABLE 1. Personnel Responsibilities and Training
Project Personnel, Title and Responsibility Training Training Date/ Location of
Affiliation Instructor(s) Training
Records
Rick Dunn, Program Supervisor, Responsible for overall management of administrative and technical work by
Watershed Planning; DWM Watershed Planning. NA NA NA
Arthur Johnson, Environmental Responsible for the planning and coordination of all environmental
Monitoring Coordinator, DWM monitoring by DWM. This includes technical oversight, staff assignments
and scheduling. NA NA NA
Rick McVoy, Assessment Responsible for completion of CWA Section 305(b) data collection and
Coordinator, DWM assessment, including technical oversight, especially with regard to lake
surveys (limnology, aquatic plant ID). NA NA NA
Russ Isaac, TMDL Coordinator, Responsible for the development and implemention of Total Maximum Daily
DWM Loads (TMDLs) for State waters. Also provides technical oversight in the
development and evaluation of ambient water quality standards. NA NA NA
Richard Chase, Quality Control Responsible for overall quality assurance and quality control for 1) CPR and first | 1) American Red DWM,
Analyst, DWM environmental monitoring and data handling at DWM, including SOP aid Cross (ARC) in Worcester
development, training, data review and validation, QC reporting, lab i March, 2003
coordination and QAPP development. 2) Multiprobe/QC | 2) DWM (Smith
andChase) in March,
2003
Oscar Pancorbo and Jim Sullivan, Responsible for overall lab management and technical oversight regarding the
Wall Experiment Station (WES) Lab, | performance of water quality analyses according to established EPA Methods | NA NA NA
Lawrence, Ma. and WES laboratory Standard Operating Procedures (SOPs).
Tom Dallaire, Database Manager, Responsible for database management at DWM, including downloading and
DWM processing of raw Multi-probe® data, data entry, database development and NA NA NA
database exports.
Jeff Smith, Multiprobe and Responsible for calibration and maintenance of multi-probe instruments, 1) Multiprobe/QC | 1) DWM (Smith and | DWM,
Equipment Coordinator following the procedures stated in the Multi-probe® Series 3 Multi-probe, Chase) in March, Worcester
CN 4.1 standard operating procedure, and other as applicable. Also, trains 2003
DWM staff in the proper use of the multi-probes and other equipment.
Brian Friedmann, Sample Responsible for the preparation of sample containers and field blanks, and for | 1) Multiprobe/QC | 1) DWM (Smith DWM,
Coordinator andChase) in March, | Worcester

obtaining the necessary preservatives for analytical samples from WES.

2003
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TABLE 1. Personnel Responsibilities and Training (cont.)
Project Personnel, Title and Responsibility Training Training Date/ Location of
Affiliation Instructor(s) Training
Records
Watershed Survey Coordinators: Responsible for developing the sampling plan/design for a specific 1) CPR and first 1) American Red Cross | DWM,
- Susan Connors (Nashua) watershed, including coordination with other historic/current monitoring aid (ARC) in March, 2003 | Worcester
- Greg DeCesare (Chicopee) groups, establishing survey goals and minimum data requirements, and : :
- Stella Kiras (Blackstone) defining logistics for efficient samples collection and generation of 2) Multiprobe/QC | 2) DWM (Smith
- Pete Mitchell (Connecticut); cert. EMT andChase) in March,
useable data.
2003
3) Turbidity 3) DWM (Chase) in
analysis May/June (as needed
for field turbidimeter)
4) Chlorophyll a 4) DWM (Beskenis,
and color analyses Mattson) in April, 2003
Mark Mattson, Baseline Lakes Responsible for developing the sampling plan/design and QAPP for the baseline 1) CPR and first 1) American Red Cross | DWM,
TMDL Survey Coordinator lakes TMDL sampling, as well as for any special training (eg. aquatic plant aid (ARC) in March, 2003 Worcester
surveys) for lake monitoring crews.  Also, training for DWM lab color analysis.
2) Multiprobe/QC 2) DWM (Smith
andChase) in March,
2003
Water quality survey crews Under the direction of the survey coordinators and survey crew leaders, 1) CPR/first aid 1) American Red Cross | DWM —
(DWM staff, seasonal employees, the water quality field crews will follow the sample collection techniques . (ARC) in March, 2003 | Worcester
regional office staff, EOEA and Multi-probe use procedures contained in DWM SOPs. Also, 2) Multiprobe/QC 2) DWM (Smith
personnel and volunteer assistance as | selected staff shall perform in-house apparent color, chlorophyll a and 3‘8‘3(3:}1356) in March,
needed) turbidity analysis 3) Turbidity 3) DWM (Chase) in
analysis May/June (as needed
for field turbidimeter)
4) Aquatic Plant ID | 4) DWM (McVoy and
Decesare) on-going/as-
needed
5) Chlorophyll a 5) DWM (Beskenis,
and color analyses Mattson) in April, 2003
Flow survey crews (DWM) Responsible for the accurate measurement of ambient stream/river flows | 1) Flow 1) DWM group training | DWM -
- Elaine Hartman measurement sessions (April, 2003). Worcester

- Kathleen Keohane
- Mark Mattson

- Bob Maietta

- Richard Chase

- Jeff Smith

- Brian Friedmann - Others TBD

per DWM SOPs (CN 68.0, 68.1).

training and review
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TABLE 1. Personnel Responsibilities and Training (cont.)

Project Personnel, Titles and Responsibility Training Training Date/ Location of

Affiliation Instructor(s) Training
Records

CERO/SMART survey crews: Responsible for the SMART surface water monitoring program in the 1) Multiprobe/QC 1) DWM (Smith and DWM,

- Terry Beaudoin Mass. Central Region, including the Year 2, 2003 “pink” basins Chase) in March, 2003 | Worcester

- Warren Kimball (Blackstone, Nashua and Chicopee). In 2003, SMART staff will assist

- CERO staff as needed DWM at several locations by taking additional samples (mainly bacteria)

- Others TBD

Connecticut/Chicopee Laboratory:

Severn Trent Labs, Westfield, Ma.

Responsible for accurate and precise laboratory analysis of water samples
as directed by DWM

Lab-specific
consistent with lab

Lab-specific consistent
with lab QA plan

Lab-specific
consistent with

(tentative) QA plan lab QA plan
Fish population survey crews Responsible for conducting accurate, precise fish population sampling 1) CPR and firstaid | 1) American Red Cross | DWM,
(DWM) per DWM SOPs using electrofishing techniques. (ARC) in March, 2003 | Worcester
- Bob Maietta (lead) 2) Multiprobe/QC 2) DWM (Smith
- Greg DeCesare (lead) 2211(;((1)(3311356) in March,
- Pete Mitchell (lead); cert. EMT
- DWM staff as needed
Fish tissue survey crews (DWM) Responsible for fish survey involving fish collection and preparation for | 1) CPR and firstaid | 1) American Red Cross | DWM,
- Bob Maietta (lead) fish tissue toxics analysis by WES. Also responsible for any ancillary A (ARC) in MafCh, 2003 | Worcester
- Greg DeCesare (lead) water quality data collected during fish surveys. 2) Multiprobe/QC 2) DWM (Smith
- DWM staff andChase) in March,

2003
Benthic macroinvertebrate survey Responsible for benthic macroinvertebrate and aquatic habitat survey 1) CPR and first aid | 1) Ame.rican Red Cross | DWM,
crews (DWM) data collection. Also responsible for any ancillary water quality data . (ARC) in March, 2003 | Worcester
- Bob Nuzzo (lead) collected during benthic surveys. 2) Multiprobe/QC 2) DWM (Smith
- John Fiorentino (lead) glagghase) in March,
- DWM staff
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-

Blackstoe River, Station 9C, Worceter, Ma. (October, 2002)

5.0 PROJECT DEFINITION AND BACKGROUND INFORMATION
5.1 Goals & Objectives and Intended Use of the Blackstone River Watershed Data

The watershed assessment process in Massachusetts is carried out on a 5-year cycle. In Year One, the Division of Watershed
Management (DWM) coordinates with watershed groups, gathers background information and begins to formulate sampling
needs for streams, rivers, ponds and lakes in pre-determined watersheds. During Year Two of the cycle, sampling sites and
parameters are finalized and sampling is conducted. In Year Three, the finalized data are used for assessment reporting to
comply with Section 305(b) of the Clean Water Act (CWA). Implementation of specific projects or programs to address water
quality problems, and post-project evaluation are conducted in Year Four and Year Five, respectively.

The goal of the Blackstone River Watershed Year Two Survey is to obtain information at a total of 27 water quality sampling
stations that meets the following DWM programmatic objectives and watershed-specific sub-objectives.

Objective 1: Evaluate specific water bodies for support of designated uses, determine if State surface water quality standards
are being met, evaluate the level of waterbody impairment, and provide data on previously un-assessed waterbodies.

» Provide water quality data (bacteria and chemistry) for previously un-assessed waterbodies as well as previously
assessed waterbodies

» Evaluate aquatic life use support, as indicated by macroinvertebrate, periphyton, fish assemblages, and habitat at
approximately 15 stations (subject to revision)

Objective 2: Provide quality-assured data for use by DWM in developing Total Maximum Daily Loads (TMDLs) for State
waterbodies.

P Collect data from six lakes for use in DWM’s development of the Total Phosphorus TMDLs

Objective 3: Screen fish to provide data to the Massachusetts Department of Public Health (MDPH) for public health risk
assessment due to fish tissue contaminants (metals, polychlorinated biphenyls (PCBs) and pesticides).

P> Assess screening-level fish toxicity at three lakes (Eddy, Singletary, and Manchaug ponds) in the Blackstone River
Watershed for potential public health concerns (subject to revision)
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Objective 4: Provide quality-assured E. coli data for the purpose of assessing primary and secondary contact recreational uses
in rivers/streams, due to soon-to-be-released Massachusetts’s freshwater criteria for E. coli.

5.2 Blackstone River Watershed Map

The Blackstone River Watershed 2003 monitoring locations are shown in Figure B1.
5.3 Recent Historical Data

See also Table B2 for summary of recent historical data.

The United States Congress designated the Blackstone River Valley a National Heritage Corridor in 1986. It is a partnership
park that stretches from the headwaters of the Blackstone River in Worcester, Massachusetts to Narragansett Bay in
Providence, Rhode Island. The heritage corridor effort is operated in conjunction with the Secretary of the Interior through the
National Park Service, a National Corridor Commission representing the interests of the local communities, and several key
state agencies from both Massachusetts and Rhode Island (ACOE 1997a).

Watershed Studies: 1990 - 2000
The most significant and comprehensive study of the Blackstone River began in 1990 as an interagency interstate study of the
river system during dry and wet weather conditions (Wright ef al. 1998). The Blackstone River Initiative (BRI) project was a
cooperative effort among the Environmental Protection Agency (EPA), the University of Rhode Island, and the Massachusetts
Department of Environmental Protection (MA DEP). The BRI was designed to assess dry and wet weather loadings, assess
toxicity based NPDES controls, assess development of site specific criteria for metals, and to make informed decisions on
future pollution controls in the Blackstone River. This was accomplished with field monitoring to assess conditions during
storm events and during dry weather (base flow) conditions, and modeling of dissolved oxygen, suspended solids, and metals.
The information collected under the BRI was used to develop a wasteload allocation computer model for the entire river in
both Massachusetts and Rhode Island. This computer model, was used by the states to develop NPDES permit limits for
municipal facilities on the mainstem. Follow-up monitoring was conducted during 1998 by DWM, and focused on the areas
that the BRI identified as either “hot spots” or needing further monitoring, specifically in the numerous headwater tributaries
and on the West River (MA DEP 2001).

In 1998, monitoring of the Blackstone River Watershed was performed by DWM. Data is available in the Blackstone River
Basin 1998 Water Quality Assessment Report (Report control number 51-AC-1) (MA DEP 2001). The study included water
quality monitoring; bacteria, fish toxics, fish population, periphyton and benthic macroinvertebrate sampling; and lake synoptic
surveys. Additionally, DWM fish toxics monitoring was conducted at two locations (University Park Pond, Worcester, and
Coes Reservoir, Worcester) during the 1998 sampling season. Data from this survey can be found in Appendix B of the
Blackstone River Basin 1998 Water Quality Assessment Report. The complete DWM benthic macroinvertebrate study and
results can be found in Appendix C of the assessment report and in a separate memorandum, Blackstone River Watershed 1998
Biological Assessment (Report control number TM-51-8).

A 12-month reconnaissance investigation to assess potential environmental restoration of the Blackstone River was completed
in August 1997 by the Army Corps of Engineers (ACOE). The study identified the federal interest in environmental
restoration plans for the watershed, and determined the type and cost of prototype projects that could potentially be constructed
throughout the watershed (ACOE 2002). Key components of this study included an assessment of the threat from
contaminated sediments, an inventory of environmental restoration opportunities in the watershed, a determination of the role
of impoundments on water quality and sediment resuspension, and an inventory of dams and their condition (ACOE 2002).

As recommended by the ACOE 1997 reconnaissance study, Battelle was contracted by the ACOE to conduct an Ecological
Risk Assessment (ERA) of two impoundments along the Blackstone River (Fisherville and Singing ponds) (Battelle 2000a and
2000b). Sediment samples were collected from three river impoundments located in the Blackstone River Watershed
(Fisherville, Singing, and Wildwood ponds) in October 1999 (Battelle 2000a). These sediment samples were analyzed for
physical, chemical, and biological parameters. Fish samples were also collected at these waterbodies, and were analyzed for
metals and PCBs (Battelle 2000a). A Draft Final Data Report Feasibility Study was completed in April 2000. The results
presented in the Feasibility Study indicated that the bioavailability of sediment-associated contaminants within the river
impoundments was low.

CN 127.0 QAPP for 2003 DWM Monitoring in the Blackstone, Chicopee, Connecticut and Nashua Watersheds
W/dwm/sop/cn 127.0

Page 19



Ongoing Watershed Monitoring:
There are currently four United States Geological Survey (USGS) stream gages located within the Blackstone River Watershed
in Massachusetts. Discharge and duration data are obtained from three of the gages: Quinsigamond River at North Grafton
(01110000), Blackstone River at Millbury (as of July 2002) (01109730), and Blackstone River at Northbridge (0110500). The
fourth gage is the Blackstone River at Millville (01111230); the USGS collects chemical, microbiological, temperature, and
sediment at this location, in addition to discharge data. The current data can be found in the Water Resources Data for
Massachusetts and Rhode Island, Water Year 2001 reports (Socolow et al. 2002).

The ACOE New England Division (NAE) owns and operates the West Hill Dam project on the West River (Upton,
Northbridge, and Uxbridge) (MA DEP 2001). The goals of the ACOE reservoir water quality control management program
are to protect public health and safety, meet and maintain State water quality standards, and identify impacts on water quality.
Activities conducted under the Reservoir Water Quality Operation and Maintenance Program include potable water and
bathing beach water quality monitoring, baseline monitoring of Class I projects (i.e. projects that exhibit consistently high
water quality) with conservation pools, and the continuation of a study on the relationship between rainfall and elevated
bacteria counts at project beaches (MA DEP 2001). Beaches are monitored biweekly from May through Labor Day and the
assessment of the data collected in these programs is presented in annual reports. Based on previous NAE water quality
reports, the West Hill Dam project is considered to be a Class I project (MA DEP 2001).

The City of Worcester Department of Public Works (DPW), was the first city in New England to receive a National Pollutant
Discharge Elimination System (NPDES) permit for its Municipal Separate Storm Sewer System or MS4. The Permit was
issued by the United States Environmental Protection Agency, and covers any city owned drainage outfalls that discharge to
lakes, streams, rivers, and ponds within the City of Worcester. As part of the NPDES stormwater permit, the City of Worcester
is required to implement both wet and dry weather monitoring to estimate annual, mean and seasonal discharge loadings from
all major outfalls and to identify illicit connections and improper discharges. Worcester rotates their investigatory sampling
and inspection efforts through their five subwatersheds: Lake Quinsigamond in 1999, Indian Lake/Mill Brook subwatershed in
2000, Kettle/Tatnuck Brook subwatershed in 2001, Beaver Brook subwatershed in 2002, and the Blackstone/Middle River
subwatershed in 2003 (MA DEP 2001). Under the Stormwater Management Program, the City performs many Best
Management Practices (BMPs). Some of these BMPs include education, public outreach, street sweeping, catch basin
cleaning, source control and structural modifications. These BMPs when combined with the sampling and monitoring program
within Stormwater Management Program continue to locate and eliminate pollution sources throughout the life of the permit
term. An annual report summarizing the stormwater discharge program must be submitted to both DEP and EPA (MA DEP
2001).

There are eight municipal wastewater treatment plants (WWTPs) in the Blackstone River Watershed. All eight facilities
submit toxicity testing reports to EPA and DEP as required by their NPDES permits. Data from these toxicity reports are
maintained by DWM in a database entitled “Toxicity Testing Data - TOXTD”. Information from the reports includes: survival
of test organisms exposed to ambient river water (used as dilution water), physicochemical analysis (e.g., hardness, alkalinity,
pH, total suspended solids) of the dilution water, and the whole effluent toxicity test results (MA DEP 2001).

The Adopt-A-Stream Program is part of the Riverways Programs in the Department of Fisheries, Wildlife and Environmental
Law Enforcement (DFWELE). The Program works to support and encourage local Stream Teams and communities in efforts
to protect and restore the ecological integrity of the Commonwealth’s rivers, streams and watersheds. In 2001, the Blackstone
River Watershed Association hired a Stream Team Coordinator to lead Stream Team development and water quality
monitoring in the watershed (DFWELE 2001). The following shoreline surveys, in the Blackstone River Watershed, have been
completed through the Adopt-A-Stream Program: Miscoe Brook Stream Team: Miscoe Brook, Tatnuck Brook Stream Team:
Tatnuck Brook, Ararat Brook Stream Team: Ararat Brook, Mumford River Stream Team: Mumford River.

The Lake Watershed Stewardship Program is a pilot program through the Riverways Programs that involves 99 volunteers to
determine causes of impaired lakes to plan and implement solutions (Funded by federal funds through the s. 319 Program
through DEP). This program has provided training for watershed surveys, facilitated Action Planning meetings and supported
implementation for all surveys. In 2002, volunteer groups in Millbury, Worcester, and Auburn conducted visual watershed
surveys of the Mill Brook Watershed (upstream from Salisbury Pond), the Auburn and Worcester areas of the Leesville Pond
/Kettle Brook Watershed, and the Dorothy Pond/ Broad Meadow Brook Watershed (Carney 2003).

From 1996 through 2000, shoreline surveys were conducted by volunteers in many headwater streams of the Blackstone River
in Shrewsbury and Worcester (Coffin 2001). The water quality monitors are part of a Mass Audubon and Heritage Corridor
project called the Blackstone Headwaters Monitoring Team (BHMT). The Blackstone Headwaters Coalition (BHC) was

launched in September 1999; it has only been recently that BHC has taken on a role to assist in coordinating the BHMT
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because its membership and mission is expanding. The Team presently consists of 25 volunteers who visit 26 sites in the
Blackstone River headwater tributaries in and around the City of Worcester. Teams on shore and in boats noted conditions in
the water bodies and along the banks, and recorded land uses, erosion, surface pipes, siltation/sedimentation, trash, odors,
sheens, foams, aquatic vegetation, color, solid waste, and recreational resources (MA DEP 2001).

The MA DEP Central Regional Office Bureau of Resource Protection conducts a water quality monitoring program in six of the
watersheds that occur within Central Massachusetts, including the Blackstone River Watershed. The goals of this program are to
determine existing water quality conditions, quantify loadings, calibrate models, and evaluate the water body for "fishable,
swimmable" uses as defined in Section 305(b) of the Clean Water Act. Through this Strategic Monitoring and Assessment of
River basin Teams (SMART) program, water quality has been sampled bi-monthly at five locations in the watershed from 2000 to
the present. The sampling stations are located to reflect conditions in the headwaters, at the state border, major discharges, and
key tributary locations. SMART monitoring also includes field observations and photographic documentation of watershed
conditions.

The Massachusetts Department of Fisheries, Wildlife, and Environmental Law Enforcement conducted fish population studies
at 64 stations in the Blackstone River Watershed in 2000. DFWELE sampling was conducted under SOP's consistent with
DWM protocols. DWM has coordinated with DFWELE to avoid duplication of efforts in 2003, address comparability of data,
and increase spatial coverage. DFWELE plans to write a Watershed-Based Fisheries Management Plan that would include the
data and an assessment of the resources in the basin (O’Brien 2003).

54 Data Gaps

The assessment of the waters in the Blackstone River Watershed remains incomplete. The spatial coverage and temporal
coverage omits waterbodies. Although, it is the goal of DWM to assess all the waters of the Commonwealth, it is logistically
and economically impossible to attempt to assess all waterbodies in the Blackstone River Watershed in a single year.

Fifteen river segments were on the 1999 303(d)-list of impaired waters. These have since been revised to be on the
Massachusetts Year 2002 Integrated List Category 5 Waters - "Waters requiring a TMDL". Monitoring of these segments
during the Year Two period can provide data in the development of TMDLs. Emphasis will be placed on coordinating efforts
with federal, state, local government, and volunteer organizations. The following is a list of the Massachusetts Category 5
Waters - "Waters requiring a TMDL" in the Blackstone River Watershed:

Table B1. Massachusetts Category S Waters - ""Waters requiring a TMDL"

NAME SEGMENT POLLUTANT NEEDING TMDL
Beaver Brook MAS1-07 -Cause Unknown, (Other habitat alterations), Pathogens, (Objectionable deposits)
Blackstone River MAS51-03 -Unknown toxicity, Priority organics, Metals, Unionized Ammonia, Chlorine,

Nutrients, Organic enrichment/Low DO, (Flow alteration)

(Other habitat alterations), Pathogens, Suspended solids, Turbidity, (Objectionable
deposits)

Blackstone River MAS51-04 -Unknown toxicity, Priority organics, Metals, Nutrients, Organic enrichment/Low
DO, (Flow alteration), Pathogens, Taste, odor and color, Suspended solids, Turbidity

Blackstone River MAS51-05 -Unknown toxicity, Priority organics, Metals, Nutrients, pH, (Flow alteration),
Pathogens, Taste, odor and color, Suspended solids, Turbidity

Blackstone River MAS51-06 -Priority organics, Nutrients, pH, (Flow alteration), Pathogens, Taste, odor and
color, Suspended solids, Turbidity

Dark Brook MAS1-16 -Cause Unknown
Kettle Brook MA51-01 -Cause Unknown, Nutrients, Organic enrichment/Low DO, (Flow alteration),
Pathogens

Table Bl(cont.) Massachusetts Category 5 Waters - ""Waters requiring a TMDL"
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NAME SEGMENT POLLUTANT NEEDING TMDL

Middle River MA51-02 -Cause Unknown, Unknown toxicity, Metals, Nutrients, pH, Organic
enrichment/Low DO, (Other habitat alterations), Pathogens, Turbidity,
(Objectionable deposits)

Mill River MAS5I1-10 -Priority organics, Metals

Mumford River MA5S1-14 -Metals, pH, Organic enrichment/Low DO, Pathogens

Peters River MAS1-18 -Metals, Pathogens

Tatnuck Brook MAS1-15 -Cause Unknown, (Other habitat alterations), Turbidity, (Objectionable deposits)

Unnamed Tributary | MA51-08 -Priority organics, Metals, Unionized Ammonia, Nutrients, Organic enrichment/Low

“Mill Brook” DO, (Other habitat alterations), Pathogens, Oil and grease, Taste, odor and color,
Suspended solids, Turbidity, (Objectionable deposits)

West River MAS1-11 -pH, Organic enrichment/Low DO, Pathogens

West River MA51-12 -Metals, Nutrients, pH, Organic enrichment/Low DO, Salinity/TDS/chlorides
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Table B2.

Summary of Recent Historical Data

Data Source (Originating Organization,
Report Title and Date)

Data Collection Type

How Data Will Be Used

Limitations on Data Use

Stream Teams — several stream teams Ambient water quality (chemical and bacterial), Comparative purposes; None
conduct shoreline surveys and monitor shoreline surveys, flow measurements, sampling design development
surface water in the Blackstone River macroinvertebrate sampling
watershed - ongoing
USGS - stream gage analysis and data Discharge and duration data, chemical, Comparative purposes; None
collection - ongoing microbiological, and sediment sampling design development
ACOE 1997 - Blackstone River Watershed | Assessment of contaminated sediments, inventory | Comparative purposes; None
Reconnaissance Investigation, Army Corps | of environmental restoration opportunities, and sampling design development
of Engineers New England District, inventory of dams
Concord, MA.
Battelle 2000 — Blackstone River Feasibility | ERAs were completed for two impoundments in Comparative purposes; None
Study and Ecological Risk Assessment the watershed (Fisherville and Singing ponds), sampling design development
(ERA), Duxbury, MA. also, sediment and fish tissue samples were
collected at three impoundments in the watershed
(Fisherville, Singing, and Wildwood ponds)
ACOE — West Hill Dam Project - ongoing Bathing beach water quality monitoring Comparative purposes; None
sampling design development
MA DEP, EPA, URI, 2001 - Blackstone Assessment of base flow conditions - toxicity Comparative purposes; None

River Initiative

bioassays using effluent and sediment samples and
some limited biological assessments with fish and
macroinvertebrate species

sampling design development

City of Worcester — Phase I Storm Water
Permit Requirements - ongoing

Dry and wet weather field screening of storm
water outfalls; wet weather sampling at five outfall
locations three times a year, plus instream
sampling of two sites during the same wet weather
events; and wet weather sampling of the mouth of
the Old Mill Brook for fecal coliform and zinc
during the spring and summer

Comparative purposes;
sampling design development

DPW follows Standard Methods
required by their EPA NPDES
permit

MA DEP, DWM 1998 Water Quality Water quality and biological monitoring Comparative purposes; None
Monitoring sampling design development
SMART Monitoring - ongoing Water quality monitoring Comparative purposes; None

sampling design development
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6.0 PROJECT OVERVIEW AND SCHEDULE

6.1 Overview of 2003 Blackstone River Watershed Monitoring

6.1.1 River/Stream Monitoring:

Water quality sampling will be conducted on five occasions from May through September at 21 locations. Samples will
generally be grab samples collected using wade-in and bridge drop techniques, as approved in DWM Standard Operating
Procedures (SOPs). At each station, field water quality measurements will be obtained using multiprobes. All water samples
will be delivered for analysis to Wall Experimental Station (WES) in Lawrence, MA.

6.1.2  Lake/Pond Monitoring:

Lakes monitoring for Total Phosphorus TMDL development and watershed assessment will be conducted at six ponds.

Water quality sampling will be conducted three times over the summer (except multiprobe profiles which will be performed
once in late summer). Water quality measurements will include temperature, pH, dissolved oxygen (DO), color, chloride,
Secchi disk, chlorophyll a, and total phosphorus at a number of depths. Aquatic macrophyte mapping will be performed on
one occasion, during the growing season, on each lake (MA DEP 2003a).

Phosphorus Loading Study: A special project will be conducted to estimate both non-point source and point source phosphorus
loads to the Mill River (Harris and Spindleville river impoundments) during low flow conditions. This involves estimating the
mass transport of phosphorus upstream and downstream of the Hopedale WWTP. See Element 8.1.2.

6.1.3  Benthic Macroinvertebrate and Aquatic Habitat Monitoring: (subject to revision)

Benthic macroinvertebrate communities, their associated aquatic habitats, and periphyton may be sampled and assessed at 15
stations on one occasion. The macroinvertebrate sampling and processing procedures are described in DWM SOP 39.1, and
are based on US EPA Rapid Bioassessment Protocols (RBPs) for wadeable streams and rivers (Barbour et al. 1999). The
macroinvertebrate collection procedure utilize kick-sampling, a method of sampling benthic organisms by kicking or disturbing
bottom sediments and catching the dislodged organisms in a net as the current carries them downstream. Macroinvertebrate
sampling activities and accompanying habitat assessments are conducted in accordance with the Quality Assurance Project Plan
(QAPP) for benthic macroinvertebrate biomonitoring (MA DEP 2003b). Macroinvertebrate functional feeding group, community
composition, pollution tolerance, and abundance metrics are calculated to determine aquatic life use status (MA DEP 2003D).

6.1.4  Fish Toxics Monitoring: (subject to revision)

Fish toxics monitoring may be conducted at Eddy, Singletary, and Manchaug ponds. Fish are collected from each waterbody
on one occasion. Edible fillets are analyzed for selected metals, PCBs, and organochlorine pesticides.

6.1.5  Fish Population Monitoring: (subject to revision)

Fish assemblages will be sampled on one occasion at up to 20 tributary sites in the Blackstone River Watershed (a subset of the
benthic macroinvertebrate sampling stations), using approved DWM SOPs. Division of Fish and Wildlife (DFW) will also be
performing population surveys in the Blackstone River Watershed in 2003.

6.2 Monitoring Schedules

See Table B3.
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Table B3.

Project Schedules for 2003 Blackstone River Watershed Monitoring (biological monitoring subject to revision)

Activity

Approx. Date of
Initiation

Approx. Date of
Completion

Deliverable

Deliverable Due
Date

River/Stream Surveys

Coordination, meetings, reconnaissance, river/stream sampling
plan development, etc.

November, 2002

February, 2003

Draft sampling plan; meeting notes, etc.

February, 2003

Draft sampling plan review and approval

January, 2003

February, 2003

Internal DWM concurrence on sampling
plan

February, 2003

2003 DWM Monitoring QAPP February, 2003 April, 2003 2003 DWM Monitoring QAPP April, 2003
Water quality sampling surveys (5 rounds) May, 2003 September, 2003 Field data; lab samples to WES May-Sept., 2003
Data QA/QC review and validation January 2004 March 2004 2003 Data Validation Report March 2004
Blackstone Watershed Assessment Report 2004 2005 gg)cé(rsttone River Watershed Assessment 2005

Lake Surveys
323305:11(65 Bascline TMDL QAPP development, review and | (0 b 9002 | March, 2003 2003 Lakes Baseline TMDL QAPP March, 2003
Lakes sampling surveys (3 rounds) June, 2003 September, 2003 Field data; lab samples June-Sept., 2003
Aquatic plant surveys June, 2003 September, 2003 Field data; plant maps October, 2003

Preliminary survey report

December, 2003

January, 2004

Technical memorandum

January, 2004

Draft TMDL Reports for Blackstone waterbodies January 2005 December 2005 Draft TMDL Reports December 2005
Benthic Macroinvertebrate/Aquatic Habitat Surveys (biological monitoring subject to revision)
2003 Benthic Macroinvertebrate/Aquatic Habitat QAPP November, 2002 February, 2003 2003 Benthic Macroinvertebrate/Aquatic March, 2003

development, review and approval

Habitat QAPP

Benthic/Habitat sampling surveys (1 round)

June, 2003

September, 2003

Field data; benthic samples to DWM

September 2003

Macroinvertebrate/Habitat Assessment

Macroinvertebrate/Habitat Assessment Technical Memorandum | October, 2003 2004 Technical Memorandum 2004
Blackstone River Watershed Assessment Report 2004 2005 g;cfritone River Watershed Assessment |
Fish Population Surveys
2003 DWM Monitoring QAPP February, 2003 April, 2002 2003 DWM Monitoring QAPP April, 2003
Fish Population sampling surveys (1 round) July-Sept., 2003 July-Sept., 2003 Field data September, 2003
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Table B3 (cont).

Project Schedules for 2003 Blackstone River Watershed Monitoring (biological monitoring subject to revision)

Approx. Date of

Approx. Date of

Deliverable Due

LG/ Initiation Completion LEINEHIIG Date
Fish Population data review, analysis and preliminary reporting | September, 2003 2004 Fish Population Technical Memorandum | 2004
Blackstone River Watershed Assessment Report 2004 2005 Eiﬂitone River Watershed Assessment 2005

Fish Toxic Surveys (biological monitoring subject to revision)
2003 DWM Monitoring QAPP February, 2003 April, 2003 2003 DWM Monitoring QAPP April, 2003
Fish Toxics sampling surveys (1 round) June-July, 2003 June-July, 2003 Field data; lab samples July, 2003
Fish Toxics data review and preliminary report September, 2003 2004 Fish Toxics Technical Memorandum 2004
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7.0 DATA QUALITY OBJECTIVES and PERFORMANCE CRITERIA

Monitoring data for the Blackstone River watershed will meet the specific data quality objectives (DQOs) outlined in Element
13. Not meeting these planned DQOs may subject project data to qualification or censoring during post-monitoring quality
control review (see Elements 16-19 for discussion of data assessment and validation).

8.0 SAMPLING DESIGN
For a description of DWM’s general approach to watershed monitoring, see the Executive Summary.
8.1 Design Rationale for 2003 Blackstone River Watershed Monitoring

8.1.1 River/Stream Monitoring:

Consistent with DWM’s general approach to watershed monitoring to meet defined programmatic objectives, water quality
surveys on streams/rivers in the Blackstone River Watershed will be conducted once a month in May, June, July, August and
September in 2003 at a total of 21 locations. Field measurements for DO (typically pre-dawn), temperature, conductivity, pH,
will be performed, grab samples for analytical parameters identified in Table B4 (via wade-in or bridge drop) will be taken and
streamflow measurements will be calculated at designated stations.

Additionally, a summertime Phosphorus Loading Study will be conducted on the Mill River to estimate the retention of
phosphorus by impoundments and wetlands downstream of point source discharges.

See Table B4 for river/stream sample station IDs, descriptions, parameters and frequencies, and Figure B2 for sample site
locations. Sampling rationales (and specific objectives, as identified in Element 5.1, met) for specific river segments proposed
for 2003 monitoring are as follows:

Kettle Brook (Segment MAS51-19)
This Class A public water supply was assessed as supporting the Aquatic Life and Asthetics Uses in the 1998 MA DEP’s
Water Quality Assessment Report. In 1998, DWM staff conducted water quality monitoring and a benthic survey on this
segment. The sampling station was used as the regional reference for the benthic survey and exhibited rich species diversity
with a well balanced community. There was too little bacteria data collected in 1998 to assess the recreational uses, therefore,
this station is proposed for a comprehensive water quality survey (5 sampling rounds throughout the season).
* Sample station KB10 is being proposed to monitor the water quality in this segment. The station is located downstream
from Earle Street in Leicester, MA. Objectives 1 and 4

Kettle Brook (Segment MA51-01)

This segment of Kettle Brook is a Category 5 water on the draft 2002 Integrated List for unknown causes, nutrients, organic
enrichment/low DO, and pathogens. The 1998 Water Quality Assessment Report recommended additional sampling to
evaluate the recreational uses and to isolate potential sources for bacteria inputs. In the 1998 survey, bacteria counts were
elevated at the outlet of Leesville Pond, Worcester, MA; however, the data set was too limited to make an assessment. NPS
pollution and rapid flow fluctuations associated with storm events are also suspected to impact this segment due to high
coverage of this are with impervious surfaces. The 1998 Water Quality Assessment Report recommended a continuation of
monitoring bacteria levels in this segment and to evaluate the effectiveness of the City of Worcester’s DPW Storm Water
Management Program. This station is also an historic biological monitoring station; it was sampled in 1973, 1977, 1985, and
1998. This station is proposed for a comprehensive water quality survey (5 sampling rounds throughout the season).

¢ Sample station KB02, located at the Oxford Street Bridge at the outlet of Leesville Pond, Worcester MA is being
proposed to monitor the water quality in this segment. Objectives 1 and 4

Dark Brook (Segment MAS51-16)
This segment is a Category 5 water on the draft 2002 Integrated List for unknown causes. Dark Brook runs through dense
commercial development. There was too little bacteria data collected in 1998 to assess the recreational uses, therefore this
station is proposed for a comprehensive water quality survey (5 sampling rounds throughout the season). This station is also an
historic biological monitoring station; it was sampled in 1998.
* Sample station RB01, downstream of Route 12, Auburn, MA is proposed to monitor the water quality. Objectives 1
and 4
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Middle River (Segment MA51-02)

This segment is a Category 5 water on the draft 2002 Integrated List for unknown causes, unknown toxicity, metals, nutrients,
pH, organic enrichment/low DO, pathogens, and turbidity. During the 1998 DWM survey, elevated bacteria counts were
detected at sampling station BLKOO (west at the northern most crossing of Millbury Street, Worcester). The City of
Worcester DPW is permitted (MAS010002) to discharge from all new or existing storm sewers into Coes Pond and the Middle
River. Additionally, the Middle River runs through downtown Worcester, a highly urbanized area, therefore there is a strong
potential for NPS pollution. This station is also an historic biological monitoring station; it was sampled in 1977, 1985, and
1998. There was too little bacteria data collected in 1998 to assess the recreational uses, therefore this station is proposed for a
comprehensive water quality survey (5 sampling rounds throughout the season).

* Sample station BLKOO, located west at the northern most crossing of Millbury Street, Worcester, MA is proposed to
monitor the water quality in this segment. Objectives 1 and 4

Beaver Brook (Segment MAS51-07)
This segment is a Category 5 water on the draft 2002 Integrated List for unknown causes and pathogens. The City of
Worcester DPW is permitted (MAS010002) to discharge from all new or existing storm sewers into Beaver Brook. Through
the City of Worcester DPW’s Storm Water Management Program, five illicit sewer connections were identified as discharging
to Beaver Brook. All five of these connections were repaired between June and September 1999 (MA DEP 2001). The 1998
Water Quality Assessment Report recommended a continuation of monitoring bacteria levels in this segment and to evaluate
the effectiveness of the City of Worcester’s DPW Storm Water Management Program. This station is proposed for a
comprehensive water quality survey (5 sampling rounds throughout the season).
« Sample station BB01, located upstream/Northwest of Park Avenue, Worcester, MA is proposed to monitor the water
quality in this segment. Objectives 1 and 4

Unnamed tributary - “Mill Brook” (Segment MA51-08)
This segment is a Category 5 water on the draft 2002 Integrated List for priority organics, metals, unionized ammonia,
nutrients, organic enrichment/low DO, pathogens, oil and grease, taste, odor and color, suspended solids, and turbidity. The
1998 Water Quality Assessment Report recommended a continuation of monitoring bacteria levels in this segment and to
evaluate the effectiveness of the City of Worcester’s DPW Storm Water Management Program. The Worcester Combined
Sewer Overflow Treatment Facility is permitted (MA0102997) to discharge screened and disinfected (chlorine) combined
sewer overflow to “Mill Brook”. This station is proposed for a comprehensive water quality survey (5 sampling rounds
throughout the season).
 Sample station MBO1, located upstream of Ballard Street, Worcester, MA is proposed to monitor the water quality in this
segment. Objectives 1 and 4

Blackstone River (Segment MAS51-03)
This segment of the Blackstone River is a Category 5 water on the draft 2002 Integrated List for unknown toxicity, priority
organics, metals, unionized ammonia, chlorine, nutrients, and organic enrichment/low DO. The Upper Blackstone Water
Pollution Abatement District (UBWPAD), is permitted (MA0102369) to discharge treated wastewater to this segment of the
Blackstone River. The Millbury WWTP is permitted (MA0100650) to discharge treated wastewater to this segment of the
Blackstone River. The City of Worcester DPW is permitted (MAS010002) to discharge from all new or existing storm sewers
into the Blackstone River. The 1998 Water Quality Assessment Report recommended a continuation of monitoring bacteria
levels in this segment and to evaluate the effectiveness of the City of Worcester’s DPW Storm Water Management Program.
The following sampling stations were also historic biological monitoring stations; they were sampled in 1973, 1977, 1985,
1991, and 1998 (only BLKO02 in 1998). The following sample sites may also provide data on the NPS pollution impact from
the Route 146/Mass Pike construction project that is ongoing along this segment. These stations are proposed for a
comprehensive water quality survey (5 sampling rounds throughout the season).

* Sample station BLK02, located upstream of McCracken Road, Millbury, MA is proposed to monitor the water quality in

this segment.

* Sample station BS12, located approximately 100 meters downstream of Singing Dam, Sutton, MA is proposed to

monitor the water quality in this segment. Objectives 1 and 4

Quinsigamond River (MA51-09)

This segment is one of the two largest tributaries to the Blackstone River. Wyman-Gordon Company, Grafton (MA0004341)
discharges via multiple outfalls to the river. The City of Worcester DPW is permitted (MAS010002) to discharge from all new
or existing storm sewers to Lake Quinsigamond. There are no in-stream bacteria data available for this segment, however, the
presence of illicit sewer connections discharging into Lake Quinsigamond is of concern. The 1998 assessment report
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recommends monitoring bacteria levels to evaluate the effectiveness of the City of Worcester DPW Storm Water Management
Program. This station is proposed for a comprehensive water quality survey (5 sampling rounds throughout the season).
¢ Sample station QUOS, located upstream of Pleasant Street, Grafton, MA is proposed to monitor the water quality in this
segment. Objectives 1 and 4

Blackstone River (Segment MAS51-04)
This segment of the Blackstone River is a Category 5 water on the draft 2002 Integrated List for unknown toxicity, priority
organics, metals, nutrients, organic enrichment/low DO, pathogens, taste, odor and color, suspended solids, and turbidity. The
Grafton WWTP (MA0101311) and the Northbridge WWTP (MA0100722) are permitted to discharge treated wastewater to
this segment of the Blackstone River. This station is proposed for a comprehensive water quality survey (5 sampling rounds
throughout the season).
* Sample station BLKO07, located upstream of Sutton Street, Northbridge, MA is proposed to monitor the water quality in
this segment. Objectives 1 and 4

Blackstone River (Segment MAS1-05)

This segment of the Blackstone River is a Category 5 water on the draft 2002 Integrated List for unknown toxicity, priority
organics, metals, nutrients, pH, pathogens, taste, odor, color, suspended solids, and turbidity. The Uxbridge WWTF
(MA0102440) is permitted to discharge treated wastewater to this segment of the Blackstone River. The following sample
station was also an historic biological monitoring station; sampled in 1977, 1985, and 1991. This station is proposed for a
comprehensive water quality survey (5 sampling rounds throughout the season).

* Sample station BS16, located downstream from the outlet of Rice City Pond, Uxbridge, MA is proposed to monitor the
water quality in this segment. Objectives 1 and 4

Mumford River (MA51-13)
This segment of the Mumford River was sampled once during the DWM 1998 field season. This historic sampling site is
located upstream from the Douglas WWTP (MA0101095) and Guilford of Maine, Inc. (MA0001538) discharges. The 1998
DEP DWM Biomonitoring Technical Memorandum recommended that a site investigation be conducted to determine the
cause and impact of NPS pollution that was observed during the 1998 survey. The following sample station was also an
historic biological monitoring station; it was sampled in 1973, 1977, 1985, 1991, and 1998. There was too little bacteria data
collected in 1998 to assess the recreational uses, therefore this station is proposed for a comprehensive water quality survey (5
sampling rounds throughout the season).
* Sample station BLK09-8, located off of Manchaug Road (at the outlet of Grays Pond), East Douglas, MA is proposed to
monitor the water quality in this segment. Objectives 1 and 4

Mumford River (Segment MAS51-14)
This segment is a Category 5 water on the draft 2002 Integrated List for metals, pH, organic enrichment/low DO and
pathogens. The following sample sites are located downstream stream from the Douglas WWTP (MA0101095) and the
Guilford of Maine, Inc (MA0001538) discharges. The following sample stations were also historic biological monitoring
stations; they were sampled in 1973 and 1993 (only MF03A in 1993). These stations are proposed for a comprehensive water
quality survey (5 sampling rounds throughout the season).
* Sample station MFO3 A, located upstream of Gilboa Street, Douglas, MA, is proposed to monitor the water quality in this
segment.

* Sample station MF07, located upstream of Depot Street, Uxbridge, MA, is proposed to monitor the water quality in this
segment. Objectives 1 and 4

West River (Segment MAS51-11)
This segment is a Category 5 water on the draft 2002 Integrated List for pH, organic enrichment/low DO and pathogens. One
bacteria sample was collected by DWM in 1998, the counts were above the surface water quality standards, however, the data
was too limited to assess the recreational uses for this segment. This station is proposed for a comprehensive water quality
survey (5 sampling rounds throughout the season).
* Sample station WR12, located upstream of Glen Avenue, Upton, MA, is proposed to monitor the water quality in this
segment. Objectives 1 and 4

West River (Segment 51-12)
This segment is a Category 5 water on the draft 2002 Integrated List for metals, nutrients, pH, organic enrichment/low DO, and
salinity/TDS/chlorides. The Upton WWTF (MA0100196) discharges to this segment of the West River; the facility was
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upgraded in 1999 including decholrination. The 1998 water quality assessment report recommended that additional DO
monitoring be conducted to determine if low DO conditions are frequent and prolonged. These stations are proposed for a
comprehensive water quality survey (5 sampling rounds throughout the season).
* Sample station WRO3 is located upstream of East Hartford Avenue, Upton, MA, is proposed to monitor the water
quality in this segment. Objectives 1 and 4

* Sample station WRO5 is located upstream of Hecla Street, Upton, MA, is proposed to monitor the water quality in this
segment. Objectives 1 and 4

Blackstone River (Segment MAS51-06)
This segment of the Blackstone River is a Category 5 water on the draft 2002 Integrated List for priority organics, nutrients,
pH, pathogens, taste, odor, color, suspended solids, and turbidity. The proposed sampling station (BS19) was also an historic
biological monitoring station; it was sampled in 1991. This station is proposed for a comprehensive water quality survey (5
sampling rounds throughout the season
* Sample station BS19, located downstream from Bridge Street Dam, Blackstone, MA is proposed to monitor the water
quality in this segment. Objectives 1 and 4

Mill River (Segment MA51-10)
This segment is a Category 5 water on the draft 2002 Integrated List for priority organics and metals. The Hopedale WWTP
(MA0102202) is permitted to discharge treated wastewater to this segment of the Mill River. One bacteria sample was
collected by DWM in 1998, however, the data was too limited to assess the recreational uses for this segment, therefore this
station is proposed for a comprehensive water quality survey (5 sampling rounds throughout the season). The following
sample stations were also historic biological monitoring stations; they were sampled in 1973 (only MLO1in 1973), 1977, 1985,
1991, and 1998.
¢ Sample stations MLO1 (located upstream of Route 16, Hopedale, MA) and BLK15-1 (located upstream of Summer
Street (Park Street), Blackstone, MA) are located upstream and downstream, respectively, of the Hopedale WWTP.
These stations are being proposed to bracket the effects of the WWTP’s effluent discharge. Additionally, flow
measurements will be taken (twice during the sampling season) at these two stations as part of the Total Phosphorus
TMDL study. Objectives 1, 2, and 4

Muddy Brook (Undefined Segment)

This brook is located in the Mill River subwatershed. This station is being proposed as part of the Total Phosphorus TMDL

study (see Appendix I). Additionally, flow measurements will be calculated (twice during the sampling season) at this station.
» Sample station MDO1, located upstream of Bellingham Street, Mendon, MA, is proposed to calculate nutrient loadings
to the Mill River. Objective 2

Peters River (Segment MAS1-18)
This segment is a Category 5 water on the draft 2002 Integrated List for pathogens and metals. This segment is not assessed
for any uses, therefore this station is proposed for a comprehensive water quality survey (5 sampling rounds throughout the
season).
¢ Sample station PRO1, located downstream of Route 126, Bellingham, MA, is proposed to monitor the water quality in
this segment. Objectives 1 and 4

8.1.2  Lake/Pond Monitoring:

DWM will sample lakes that are listed as Category 5 in the draft 2002 Massachusetts Integrated List of Waters. The focus will
be on lakes that are downstream of WWTPs. Additionally, a P-loading study will be conducted to assist the development of
new NPDES permits and develop TMDLs.

Consistent with DWM’s general approach to watershed monitoring and TMDL development, lake water quality surveys in the
Blackstone River Watershed will be conducted once a month in July, August and September in 2003 at a total of six lakes.

Due to limitations on time and resources, samples will be taken at one, deep-hole station. In order to increase the number of
lakes visited using limited staff, multiprobe profiles for dissolved oxygen, temperature, conductivity, pH, and turbidity will be
performed only once in August-September (not for each round). Grab samples for analytical parameters identified in Table B4
will be taken on each of the three rounds. See Table B4 for the list of ponds and inlets to be sampled, along with sample
station IDs, descriptions, parameters and frequencies. For more detailed information of 2003 lake sampling, see the 2003
Baseline Lakes TMDL QAPP (CN 128.0).
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To meet Objective 2, the following are the six lakes to be surveyed in the Blackstone River Watershed:

1) Manchaug Pond MAS51091 (Douglas/Sutton, MA)
This 348-acre waterbody is included in the draft 2002 Integrated List for organic enrichment/low DO and noxious aquatic
plants.

2) Sutton Falls MAS51163 (Sutton, MA)
This 10-acre waterbody is included in the draft 2002 Integrated List for turbidity.

3) Lake Ripple MA51135 (Grafton, MA)
This 63-acre waterbody is included in the draft 2002 Integrated List for noxious aquatic plants.

4) Arcade Pond MAS51003 (Northbridge, MA)
This 18-acre waterbody is included in the draft 2002 Integrated List for noxious aquatic plants.

5) Spindleville Pond MA51158 (Hopedale, MA)
This 12-acre waterbody is included in the draft 2002 Integrated List for priority organics and noxious aquatic plants. This
pond is downstream from the Hopedale WWTP.

6) Harris Pond MA51058 (Blackstone, MA)
This 93-acre waterbody is included in the draft 2002 Integrated List for noxious aquatic plants. This pond is downstream
from the Hopedale WWTP.

Phosphorus Loading Study for the Blackstone Watershed:

Conducted as part of Baseline Lakes TMDL monitoring, sampling for Total Phosphorus, Total Dissolved Phosphorus (TDP),
and Chloride (as a conservative surrogate analyte) is proposed for two rounds (mid-June and late August) to account for two
flow regimes in the Mill River (relatively high and low stream flows).

Spindleville and Harris Ponds are two impoundments of the Mill River in the Blackstone River Watershed that have been
targeted for sampling due to presumed impacts from the Hopedale WWTP. Both ponds are on the draft 2002 Massachusetts
Integrated List of Waters (category 5). Phosphorus is the pollutant of concern as it is presumably the limiting nutrient for the
lakes. Permit limits for the Hopedale WWTP are currently set at 1.0 mg/I for phosphorus (with a maximum allowable flow of
0.588 MGD) with the permit due for renewal in 2004. Preliminary calculations suggest about 30% of the P load at Harris Pond
could be attributed to the Hopedale plant at full permit conditions. The point source could similarly account for about 50% of
the load to Spindleville Pond. See Figure B1.

Because of the nature of the lakes and available data, a full QUAL2 modeling effort is probably not appropriate. Because of
the need to know how much of the P discharged from the WWTP actually reaches each lake and plant upgrades are likely to be
expensive, supporting data is needed.

A summer P-loading study will attempt to estimate both non-point source loads and point source loads during low flow
conditions of summer when impairments are most critical. The study will focus on retention of total phosphorus by reservoirs
and wetlands downstream of the point sources to see how much of the mass of the point sources actually reaches each reservoir
in Massachusetts. This involves a mass balance/flow study by measuring both flow and TP upstream, and downstream of the
plants, and at various tributary points and points above and below wetland areas an in the reservoirs themselves. The fraction
of TP taken up per mile of stream downstream of the discharges will be estimated, similar to a decay equation, in order to
estimate how much of each point source enters each reservoir. This is proposed for two-three days in mid-June and two-three
days in late August, hopefully at relatively high and low flows under stable flow conditions (see Appendix I of the Connecticut
Lakes TMDL for example calculations).

The data will be used in a daily estimate of mass balance calculations for each segment of the Mill River downstream of the
Hopedale plant. If the segment is a lake or reservoir, a comparison will be made to determine if input and output
concentrations agree better with retention equations, or with simple exponential uptake. Calculations for river segments
involve estimating the mass entering the segment (measured flow x concentration) and leaving the segment and add a mass
estimated to be contributed by nonpoint sources. Estimates of non-point sources will be calculated based on an assumed
concentration of total phosphorus typical of that type of land use multiplied by estimated inflow from the portion of the
watershed contributing to the flow of that segment. These NPS estimates will be compared to NPS loads estimated from flow
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time concentration at tributaries upstream of the WWTP point source. The same measurements will be conducted with
chloride to see how well this approach can predict the dilution of a conservative tracer.

If the difference between upstream inputs plus local non-point source inputs is greater than output mass of phosphorus, then the
difference in mass will be calculated and converted to a fractional loss divided by the distance of the segment (e.g. a decay rate
of 5.5% loss per km). After all segments losses (or unexplained gains) are calculated they will be plotted against river mile to
determine if a stable uptake rate appears to be appropriate. If so, then a weighted average exponential uptake rate will be
calculated for the entire river. Once this is done then the distance from the plants to the lakes will be determined and fractional
contributions of the WWTP plants to each lake will be estimated (e.g. 52% of the WWTP TP reaches the pond). The entire
procedure is repeated for the low flow event in August and another set of decay rates calculated. If they are not stable over
flow regime, then the most conservative estimate will be used to set the TMDL. Summer loads (7Q10) will be calculated for
each lake based on both point source and non-point source TP. Thus, the TMDL will probably be written as a monthly TMDL
during summer when P limits are in effect at the treatment plants, along with a yearly total TMDL for phosphorus limits.
Nitrogen species will be collected during normal river water quality sampling but not used in this P loading analysis.

The above data and analysis is enough for a simple tracking of phosphorus. See Figure B1 below for a diagram of the site
locations. Assuming EPA or others later insist on a QUAL2-type study to simulate DO, chlorophyll a etc, a few additional key
measurements will be taken which are needed as input data for QUAL2. Fortunately, most of the required measurements will
be taken as part of the lakes and stream water quality work (chlorophyll a, TSS, nitrate, ammonium). Additional chemistry will
include chloride measurements at all flow stations and at surface of lakes. Chloride is used as a conservative tracer to verify
flow calculations for each segment. In addition, TKN, dissolved reactive P (DRP) and BOD (both 5 day and 21 day
“ultimate”) will be taken at an upstream site, from both WWTP discharges and at the most downstream site. Dissolved
reactive P (preferably filtered immediately in the field or ASAP at WES depending on equipment availability) will be sent
immediately to lab with bacteria samples. If EPA agrees to monitor the plants then perhaps they would agree to run the BODs.

Thus, all of the river water quality sites, with the exception of the inlet of Spindleville Pond and the WWTP discharge, are
scheduled to be sampled, either as part of the Blackstone River monitoring or as part of the Baseline Lakes sampling. The
study will require coordination of sampling by lakes, river water quality, and flow crews over a two-day period in June and
August. Hopefully, EPA can be convinced to monitor TP and flow at the WWTPs one the day of sampling or DMR data can
also be used.

Lake crews will sample the WWTP and obtain the WWTP flows for the day. Sampling should be done during stable flow
conditions, preferably once at high flows and once at low flows. The time of travel from the WWTP to the Harris Pond on the
state line is unknown but is probably on the order of 0.5-2 days. Thus, there should be no significant rainfall (nothing over 0.2
inch) for 5 days preceding the measurements and there should be no precipitation (slight drizzle OK) during the study. If flows
are not predicted to be stable (+/-10% over the two days of flow measurements), then the entire set of sampling should be
delayed a week or more as needed. Possibly another basin sampling could be switched with the Mill River for that week. Each
sampling window could be pushed back 3 weeks if needed. Sampling is tentatively proposed for June and August.
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Figure B1. Schematic of Hopedale P Study Sample Sites. (Not to scale).
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8.1.3  Benthic Macroinvertebrate and Aquatic Habitat Monitoring: (subject to revision)

A total of 15 locations in the Blackstone River Watershed may be sampled (meeting Objective 1) for benthic
macroinvertebrates and assessed for aquatic habitat, in order to investigate the effects of various point source and nonpoint
source stressors (historical and current) on resident aquatic communities. Some stream segments are currently “unassessed” by
DEP. Other segments may be re-evaluated to determine if water quality and habitat conditions have improved or worsened
over time. Benthic macroinvertebrate data provides information necessary for making watershed-wide aquatic life use-support
determinations required by Section 305(b) of the CWA. One round of monitoring (June-September, depending on schedule)
may be performed.

See Table B4 for potential benthic/habitat sample station IDs, descriptions, parameters and frequencies, and Figure B2 for
sample site locations.

8.1.4  Fish Population Monitoring: (subject to revision)

Fish population sampling using electrofishing techniques as outlined in Section 6 will be conducted at up to 20 total
river/stream tributary sites in the Blackstone River Watershed. These sites, meeting Objective 1, will coincide with some of
the benthic sampling and habitat analysis sites. See Table B4 for sample station IDs, descriptions, parameters and
frequencies, and Figure B2 maps for sample site locations.

Consistent with DEP’s 5-year watershed cycle, the DFW is also sampling fish assembleges in selected tributaries in the
Blackstone River Watershed in 2003. DWM has coordinated with DFW to avoid duplication of effort, and to ensure

comparability of methods and data.

8.1.5  Fish Toxics Monitoring: (subject to revision)

The 2003 fish toxics monitoring (meeting Objective 3) in the Blackstone River Watershed may consist of collecting fish on
one occasion at three ponds:

1) Eddy Pond MA51043 (Auburn, MA)
2) Singletary Pond MAS1152 (Sutton/Millbury, MA)
3) Manchaug Pond MAS51091 (Douglas/Sutton, MA)

See Table B4 for potential sample station IDs, descriptions, parameters and frequencies.

8.2 Sample Requirements (bottle type, preservatives and holding times):

See Element 11 for all field and analytical requirements for samples (method SOP, bottle type, preservative, holding times,
etc.).

8.3 DWM OWMID #s:

The sample numbers to be used for Blackstone River Watershed 2003 River samples are as follows: 52-0110 up to 52-0500 as
needed.

For Blackstone River Watershed 2003 Lakes sampling OWMIDs, see Lakes 2003 QAPP (CN 128.0)
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Table B4.

Sampling Sites, Descriptions, Parameters and Frequency for Blackstone River Watershed Monitoring

Sampling Site Name

Station
ID#

Site Description

Parameters

Frequency

River/Stream Water Quality Surveys

TP, NH;-N, TSS, Fecal coliform and E. coli

Kettle Brook bacteria Single grab samples and
(Segment MAS51-19) KB10 downstream from Earle Street in Leicester, MA Multiprobe for a total of 5
Multiprobe (DO; % Saturation; Temperature; | surveys (including pre-dawn).
pH; Depth; Specific Conductivity)

Kettle Brook KB02 located at the Oxford Street Bridge at the outlet of Same as above Same as above
(Segment MAS1-01) Leesville Pond, Worcester MA
Dark Brook
(Segment MAS51-16) RBO1 downstream of Route 12, Auburn, MA Same as above Same as above
Middle River located west at the northern most crossing of
(Segment MAS51-02) BLK0O Millbury Street, Worcester, MA Same as above Same as above
Beaver Brook BBO1 located upstream/Northwest of Park Avenue, Same as above Same as above
(Segment MAS1-07) Worcester, MA
Unnamed tributary -
“Mill Brook” MBO1 located upstream of Ballard Street, Worcester, MA | Same as above Same as above
(Segment MAS1-08)

. BLKO02 located upstream of McCracken Road, Millbury, Same as above Same as above
Blackstone River MA
(Segment MA51-03) o

BS12 located downstream of Singing Dam, Sutton, MA | Same as above Same as above

Quinsigamond River QUOS5 located upstream of Pleasant Street, Grafton, MA Same as above Same as above
(Segment MA51-09) ’ ’
Blackstone River located upstream of Sutton Street, Northbridge,
(Segment MAS1-04) BLKO07 MA Same as above Same as above
Blackstone River located at the outlet of Rice City Pond, Uxbridge,
(Segment MA51-05) BS16 MA Same as above Same as above
Blackstone River BS19 located downstream from Bridge Street Dam, Same as above Same as above
(Segment MAS1-06) Blackstone, MA
West River
(Segment MAS1-11) WR12 located upstream of Glen Avenue, Upton, MA Same as above Same as above
West River WRO03 located upstream of East Hartford Avenue, Same as above Same as above

(Segment 51-12)

Uxbridge, MA
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Sampling Site Name Station Site Description Parameters Frequency
ID#
West River WRO05 located upstream of Hecla Street, Uxbridge, MA Same as above Same as above
(Segment 51-12)
. MFOA located downstream of Gilboa Street, Douglas, Same as above Same as above
Mumford River MA
(Segment MAS1-14) .
MFO07 located upstream of Depot Street, Uxbridge, MA Same as above Same as above
Mumford River located off of Manchaug Road (at the outlet of
(Segment MAS51-13) BLK09-8 Grays Pond), East Douglas, MA Same as above Same as above
TP, NH;-N, TSS, Fecal coliform and E. coli Single grab samples and
bacteria Multiprobe for a total of 5
Multiprobe (DO; % Saturation; Temperature; | surveys (including pre-dawn).
pH; Depth; Specific Conductivity)
Chloride (Cl), [Total Kjeldahl Nitrogen Sampled twice for Phosphorus
(TKN), Nitrate-Nitrite (NO3;+NO,)-N, Loading study (in addition to the
Biochemical Oxygen Demand (BOD), and above parameters)
Mill River MLO1 located upstream of Route 16, Hopedale, MA Dissolved Reactive Phosphorus (DRP)
(Segment MA51-10) collected once]
Flow measurement Flow measurements calculated
2-3 times during monitoring
season as part of Phosphorus
TMDL survey.
BLK15-1 located upstream of Summer Street (Park Street), Same as above Same as above
Blackstone, MA
Sampled twice for Phosphorus
Loading study
Chloride (Cl) and TP
Muddy Brook MDO1 located upstream of Bellingham Street, Mendon, Flow measurements calculated
(Undefined segment) MA 2-3 times during monitoring

Flow measurement

season as part of Phosphorus
TMDL survey.
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Sampling Site Name Station Site Description Parameters Frequency
ID#
TP, NH;-N, TSS, Fecal coliform and E. coli
bacteria Single grab samples and
Peters River PRO] located upstream of Wrentham Road, Bellingham, Mufl%ﬁ ;gobe for aptotal of 5
(Segment MA51-18) MA Multiprobe (DO; % Saturation; Temperature; surveps (including pre-dawn)
pH; Depth; Specific Conductivity) 4 gp '
Lake Surveys
Total Phosphorus, color, total alkalinity,
chlorophyll a, chloride, Secchi Once a month for three months
Multiprobe (DO, %DO, pH, spec Once in late summer
Manchaug Pond MAS51091 | Douglas/Sutton, MA conductivity, temp, Chloride DO/T profile
@0.5m, then 1m intervals to 0.5m above
bottom);
Aquatic plants (surveyed % cover, speciation) Once in late summer
Sutton Falls MAS51163 | Sutton, MA Same as above Same as above
Lake Ripple MAS51135 | Grafton, MA Same as above Same as above
Arcade Pond MAS51003 | Northbridge, MA Same as above Same as above
Spindleville Pond MAS1158 | Hopedale, MA Same as above Same as above
Harris Pond MAS51058 | Blackstone, MA Same as above Same as above

Benthic/Habitat_Surveys (subject to revision)

BLKO01 Downstream from Millbury Street, Worcester, MA | Modified RBP III Once
Blackstone River . . .
2 "or ‘Cracke ., Millbury Modifie e
(Segment MASI-03) BLKO0? downstream from McCracken Rd., Millbury, MA Modified RBP 111 Once
BSI2 L{()\fi’l?STl'GLII?Z‘ from Singing Dam, off Chase Rd., Modified RBP I1I Once
Sutton, MA ‘
Blackstone River BLKO7 upstream from Sutton St., Northbridge, MA Modified RBP 111 Once

(Segment MA51-04)
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Sampling Site Name Station Site Description Parameters Frequency
ID#
. BS16 downstream from Rice City Pond, Uxbridge, MA Modified RBP II1 Once
Blackstone River i
(Segment MA51-05) i o .
BLKI12A4 upstream from Central St., Millville, MA Modified RBP 1] Once
Kettle Brook . . .
(Segment MASI-19) KBI10 downstream from Earle St., Leicester, MA Modified RBP II1 Once
Ketile Brook KB02 downstream from Oxford St., Worcester, MA Modified RBP 111 Once
(Segment MA51-01) o : v T o '
Peters River : , PN i
(Segment MASI-18) PROI downstream from Wrentham St., Bellingham, MA Modified RBP III Once
Dark Brook RBO1 downstream from Route 12, Auburn, MA Modified RBP II1 Once
(Segment MA51-16) ) : 7 ' o '
Mumford River BLK09- ooy £ e .‘) o
(Segment MAS1-13) 084 downstream from Manchaug St., Douglas, MA Modified RBP III Once
. ' MFO03B downstream from Douglas WWTP, East Douglas, Modified RBP III Once
Mumford River MA )
(Segment MA51-14) downstream from Gilford of Maine outfall, o~
MEO3 downstream from Gilboa Brook East Douglas, MA Modified RBP I1I Onee
West River . . .
(Segment MASI-12) WRO1 upstream from West River Street, Upton, MA Modified RBP 111 Once
Mill River BLK15-1 downstream from Park St., Blackstone, MA Modified RBP 111 Once
(Segment MA51-10) o : N ‘ ’ I
Fish Population Surveys (an estimated approximate 7-10 stations from the following list (TBD) may be sampled) (subject to revision)
Fish population (numbers of fish, species
Kettle Brook TBD TBD present, sizes) Once
Spring Brook TBD TBD Same as above Same as above
Chocolog River TBD TBD Same as above Same as above
Tinkerville Brook 8D 8D Same as above Same as above
Cedar Swamp Brook TBD TBD Same as above Same as above
Bating Brook TBD TBD Same as above Same as above
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Sampling Site Name Station Site Description Parameters Frequency
ID#
Happy Hollow Brook TBD TBD Same as above Same as above
Scadden Brook TBD TBD Same as above Same as above
Laurel Brook TBD TBD Same as above Same as above
Taft Pond Brook TBD TBD Same as above Same as above
Miscoe Brook TBD TBD Same as above Same as above
Center Brook TBD TBD Same as above Same as above
Miscoe Brook TBD TBD Same as above Same as above
Cook Allen Brook TBD TBD Same as above Same as above
Ellis Pond Brook TBD TBD Same as above Same as above
Axtell Brook TBD TBD Same as above Same as above
West Brook TBD TBD Same as above Same as above
Ararat Brook TBD TBD Same as above Same as above
Tatnuck Brook TBD TBD Same as above Same as above
Scotts Brook TBD TBD Same as above Same as above

Fish Toxics Surveys (subject to revision)

Heavy Metals (4s, Cd, Pb, Se, Hg)

Eddy Pond MAS51043 | Auburn Polychlorinated Biphenyls (PCBs) Once
Organochlorine pesticides

Singletary Pond MA51152 | Sutton/Millbury Same as above Same as above

Manchaug Pond MA51091 | Douglas/Sutton, MA Same as above Same as above
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Figure B2. Blackstone River Watershed 2003 Monitoring Locations
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Chicopee Watershed (2003 QAPP, Elements 5-8)

Slide Gate Control Structure at Quacumquasit Pond, Brookfield, Ma. (January, 2003)

5.0 PROJECT DEFINITION AND BACKGROUND INFORMATION

5.1 Goals & Objectives and Intended Use of the Chicopee River Watershed Data

The Division of Watershed Management’s programmatic goals and strategy for 2003 monitoring in Massachusetts are
discussed in the Executive Summary.

The goal of the Chicopee River Watershed Year 2 Survey is to obtain information at a total of 36 river/stream stations, two
TMDL lakes, two fish toxic stations, and 14 stations for biological and habitat assessment that meets the following DWM
programmatic objectives and watershed-specific sub-objectives.

Objective 1: Evaluate specific water bodies for support of designated uses (using Section 305(b) of the CWA), determine if
State water quality standards are being met, and evaluate the level of impairment of CWA Section 303(d)-listed waterbodies.

» Conduct chemical and biological evaluations of previously un-assessed tributary and main-stem segments, as well as
previously assessed river segments.

» Evaluate water quality and aquatic habitat around point source discharges, water withdrawals and known or suspected
non-point sources of pollution.

Objective 2: Provide quality-assured data for use by DWM in developing Total Maximum Daily Loads (TMDLs) for State
303(d) listed waterbodies.

» Gather data for TMDL development for Quaboag and Quacumquasit Ponds, as well as for the Seven Mile, Quaboag,
East Brookfield and Cranberry Rivers.

Objective 3: Screen fish to provide data to the Massachusetts Department of Public Health (MDPH) for public health risk

assessment due to fish tissue contaminants (metals, polychlorinated biphenyls (PCBs) and pesticides).

> Assess screening-level surveys to determine fish body burdens of contaminants toxic to humans at the upper Quaboag
River and Lake Lashaway (or the Ware River downstream from Powder Mill Pond) for potential public health concerns.
(subject to revision)
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Objective 4: Provide quality-assured E. coli data for the purpose of assessing primary and secondary contact recreational uses
in rivers/streams, due to soon-to-be-released Massachusetts freshwater criteria for E. coli.

5.2 Chicopee River Watershed Monitoring Locations

The Chicopee River Watershed 2002 monitoring locations are shown in Figure C2. More detailed, station-specific figures
with listed analytes for each station are provided in separate document (CN 127.2).

5.3 Recent Historical and Current Data Collection Activities in the Chicopee River Watershed

Department of Environmental Protection Programs:

In 1998, monitoring of the Chicopee River Watershed was performed by DEP, Division of Watershed Management and the
Central Regional Office. The selected 1998 monitoring parameters would largely become the basis for the now Strategic
Monitoring and Assessment for River Basin Teams (SMART) program. (The goals of the SMART program are to document
baseline water quality, estimate loadings at key locations, define long term trends in water quality, assess attainment of water
quality standards, and provide data for other programs. Currently, five strategic stations in the Chicopee Watershed are
sampled bimonthly throughout the five-year cycle to provide reference distributions, trends, seasonal information, and
loadings. Parametric coverage includes, dissolved oxygen, pH, conductivity, alkalinity, hardness, chloride, total phosphorus,
ammonia-nitrogen, nitrate-nitrite-nitrogen, total Kjeldahl nitrogen, temperature, total suspended solids, turbidity, aesthetics,
and Microtox toxicity).

The DEP water quality monitoring effort in 1998 gathered information on rivers for fecal coliform, E. coli and Enterococci
bacteria, fish tissue toxics, benthic macroinvertebrate communities, fish populations, periphyton and the physico-chemical
parameters noted above. In addition, 93% of Chicopee Watershed lakes were visually assessed based on plant cover, algal
abundance, water clarity (Secchi) and aesthetics. As a result of this monitoring, in combination with data collected from
outside sources, 194 miles or 42% of the total river miles in the Chicopee River Watershed were assessed for the following
uses; Aquatic Life, Fish Consumption, Primary and Secondary Contact Recreation and Aesthetics. Data are available in the
Chicopee River Watershed 1998 Water Quality Assessment Report (MADEP 2001).

1998 DWM fish toxics monitoring was designed to screen the edible fillets of several species of fish representing different
feeding guilds (i.e., bottom dwelling omnivores, top-level predators, etc.) for the presence of heavy metals, PCBs and
organochlorine pesticides. Two sites were selected following meetings that DWM staff held with the EOEA Chicopee
Watershed Team, as well as DEP/WERO Bureau of Waste Site Clean up (BWSC) staff. The Chicopee River in the vicinity
of the Uniroyal Hazardous Waste Site (station F0063) was targeted because of the possibility of PCB contamination from the
site. The lower Quaboag River (station F0065) was selected because of the DFWELE trout stocking program, high fishing
pressure, and DPH’s Fish Consumption Advisory on the upstream impoundments (Quacumquasit Pond also known as South
Pond and Quaboag Pond also known as North Pond). Data from this survey can be found in Appendix B of the Chicopee
River Watershed 1998 Assessment Report.

Biomonitoring was also performed at seven river locations in the Chicopee Watershed and used to assess “Aquatic Life” use
status. Data from this benthic macroinvertebrate monitoring can be found in Appendix C of the Chicopee River Watershed
1998 Assessment Report.

Metropolitan District Commission/Massachusetts Water Resources Authority Monitoring:

The Metropolitan District Commission, Division of Watershed Management has historically been legislatively mandated to
manage and maintain a system of watersheds and reservoirs in order that clean water can be provided to the Massachusetts
Water Resources Authority (MWRA). Specifically, Chapter 372 of the Acts of 1984 established the MWRA as in
independent agency whose chief responsibility was the delivery and distribution of drinking water to approximately 2.5
million people across Massachusetts. The primary function of the MDC in this partnership has been to protect and monitor
the watersheds.

Tributary water quality monitoring is used as a tool of the MDC watershed management program to assist with identifying
sub-basins that may require special attention, enforcement actions, and to track overall trends in water quality. Twelve
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Quabbin Reservoir tributaries and seventeen Ware River tributary stations are sampled biweekly. Samples are collected at
the start of each work week regardless of weather conditions thereby providing a good representation of various flow
conditions and pollutant loadings. Tributary water samples are analyzed at the MDC Quabbin laboratory for total and fecal
coliform bacteria, alkalinity, pH, specific conductance and turbidity. Analysis is also performed quarterly for color, chloride,
hardness and iron. Temperature and dissolved oxygen are determined in the field.

The reservoir monitoring program builds on a historic data set that is used to track the ecological health of the reservoir and
to detect trends that may signal changes to the trophic status of the reservoir. Water quality data is collected monthly except
during periods of adverse weather and ice conditions in the winter. Four sampling stations are routinely sampled. Water
samples are analyzed at Quabbin laboratory for turbidity, color, pH, alkalinity, chloride, hardness and iron. Samples taken at
the surface, S-meter depth and intake depth are analyzed for total and fecal coliform bacteria. Physico-chemical samples are
taken from mid-epilimnion and mid-hypolimnion during times of thermal stratification, and near the top and bottom during
non-stratification. Wind, weather, reservoir conditions, air temperature and Secchi depth are recorded on each survey.
Water column profiles of temperature, pH, dissolved oxygen, and specific conductance are measured in the field. Readings
are taken every meter during times of thermal stratification, and every three meters when not stratified. Field data is stored
digitally in a hand-held recorder and transferred to a computer database maintained at the Quabbin laboratory.

Grant funded projects:

1) The Quaboag Watershed Sub-Basin: Assessment to Identify Potential Point and Non-Point Source Pollution
Environmental Science Services, Inc. (ESS) under contract to the Massachusetts Department of Environmental Protection
and in cooperation with the EOEA Chicopee River Watershed Team, used a combination of in-field water quality sampling
and pollutant load modeling (P8) analysis to assess 30 individual watershed sub-basins in the Quaboag River Watershed.
The goal of the investigation was to identify the basins likely to be contributing excessive non-point source pollution to the
Quaboag River and to recommend additional confirmatory sampling in these basins. Ten sites were sampled during dry
weather on 10/2/2000 and again on 11/9/2000. Sites were again sampled during wet weather on 10/5/2000. The field
sampling conducted in support of the P8 modeling documented substantial increases in phosphorus and suspended solids in
response to storm events. Sampling downstream of the Spencer Wastewater Treatment Plant indicated that the plant
continues to be a substantial point source of nutrients to the watershed. (ESS, 2001)

2) Chicopee River Lakes and Ponds Stormwater Sampling (MWI 2003-02)

This project will conduct water quality sampling at 25 stormwater outfalls, tributary streams and/or other inputs to selected
Category 5 (Massachusetts Integrated List of Waters) lakes and ponds in the lower Chicopee River Watershed. Results are
intended to better document water quality conditions, quantify pollutant loadings and help identify sources of impairment.
The sampling will target selected lakes and ponds mainly in the greater Springfield area where previous studies have
documented water quality impairments caused by stormwater discharges. Tasks include Quality Assurance Project Plan
(QAPP) production, three dry and five wet weather surveys at each selected stormwater outfall and other potential pollution
sources (for pH, conductivity, temperature, turbidity, TSS, total phosphorus, nitrogen, fecal coliform bacteria, E. coli
bacteria, and flow) and reporting on possible sources of water quality degradation.

3) Conducting an Inventory of Stormwater Structures in the Chicopee Basin, with Water Quality Assessment of Selected
Structures (01-04/MWI).

This project involved two phases of work: the inventory of stormwater structures and the collection of stormwater samples
for water quality assessment. A primary goal of this project was to identify potential stormwater problem areas within the
Chicopee watershed. ESS, in consultation with the team leader and township Department of Public Works (DPW) officials,
identified priority stormwater structures for inventory and further investigation. Priority stormwater structures are those
structures discharging directly into a waterbody, such as a stream, river or a wetland associated with a waterbody. The
general condition of each structure was noted as well as information on their maintenance if available. The physical
characteristics of any dry weather flow including its coloration, odor, presence of foam, floating debris, visible turbidity, and
sheens, was also recorded. Additionally, excess accumulated sediment at the storm drain structure was noted when present.
Information was compiled in a Geographic Information System (GIS) database containing information on each structure (by
community). Information collected in the stormwater inventory was used to prioritize stormwater structures for water quality
collection. A second goal of this project was to assess water quality at “hot spot” stormwater structures that may be
contributing to bacterial contamination in the watershed. The compiled database on the priority stormwater structures was
used to identify twenty of these “hot spot” structures. ESS sampled water during dry weather conditions from 9 outfall
locations on 9/19/2001 and from 14 outfalls on 12/12/2002. Temperature, pH, conductivity, dissolved oxygen and percent
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saturation were recorded in the field. Samples were also collected and sent to Toxikon Labs Inc. to be analyzed for fecal
coliform bacteria.

4) Chicopee River Watershed.: Identification of Likely Sources of NPS Pollution, 2002-2003 ( 02-06/MWI)

This project is designed to identify the location and causes of several previously identified or suspected sources of water
quality impairment to the Chicopee River and its tributaries. The following three objectives serve to confirm previously
identified or suspected problem areas, locate pollutant sources, and recommend potential solutions: 1) sampling and analysis
will be performed for water quality at 20 selected locations during dry and wet weather conditions. Samples will be
analyzed for fecal coliform, E. coli, total suspended solids (TSS), total Kjeldahl nitrogen (TKN) and total phosphorus in the
laboratory; and pH, DO, specific conductance, turbidity, and temperature in the field. Secondary sampling or “bracketing”
locations may be selected for follow-up sampling to more thoroughly investigate sub-drainage areas of concern and to isolate
potential sources of pollution. 2) sources of water quality impairment will be determined based upon a combination of
previously collected data and new data. Data will be supplemented by field reconnaissance efforts to recommend site-
specific Best Management Practices (BMPs) for improving water quality. 3) P8 model verification. Data obtained during
this project's field sampling will be used to evaluate whether the P8 modeling effort conducted by ESS in 2000-2001 was
able to accurately predict, in a relative sense, conditions observed in the field. Specifically, nine sub-basins modeled in the
2000-2001 study will be selected, including three predicted by the P8 model to have impaired water quality, three predicted
to have "clean" water quality, and three suspected to possess intermediate conditions. These basins will be closely examined
to determine whether the levels of the modeled parameters can predict those actually recorded in the basins during the 2002
sampling program.

Surface water samples from twenty (20) sites within the Chicopee River watershed will be taken and analyzed for fecal
coliform, E. coli, TKN, total phosphorus, and TSS. In addition, field-measured parameters including turbidity, DO, specific
conductance, temperature, pH, and flow rate will be assessed. Berkshire Enviro-Labs, Inc will conduct the bacterial analysis
using the membrane filtration method (mTEC), and will also conduct analysis for TSS, total phosphorus and TKN. The 20
in-stream sampling sites (Figure 1, Table 1) will be monitored a total of six times during the spring, summer and fall of 2002,
targeting three dry weather and three wet weather dates per site. A Geographic Information Systems (GIS) database will be
created that will delineate the respective upstream sub-basin for each sample location.

5) Chicopee River Watershed Basin Assessment 1999-04/604, August 2000-June 2002
The Pioneer Valley Planning Commission (PVPC) conducted a sub-basin assessment of stormwater infrastructure, existing
water quality data, and local stormwater regulations for the lower Chicopee River watershed. The purpose of the project was
to provide watershed stakeholders with a comprehensive picture of current stormwater management techniques within the
project area and to assist the municipalities in meeting the EPA’s NPDES Phase II Minimum Control Measures. The
following tasks were utilized to accomplish this goal:

v'Identification and mapping of stormwater infrastructure

v Identification, mapping, assessment, and organization of stormwater Best Management Practices (BMPs).

v Creation of a database of existing water quality monitoring data and low flow data within the study area

v'Review and inventory of local stormwater bylaws and ordinances.

Volunteer Monitoring Programs

The Chicopee River Watershed Council is a community-based citizens' advocacy organization working for a better river
environment. Their goals are to increase awareness and appreciation of the rivers in the Chicopee basin, advocate and
encourage wise use of the river and its adjoining lands, actively participate in long range planning for the river and land
along its banks, and promote restoration and conservation of the river's ecosystems and wildlife habitats. They encourage
participation in the Council by holding regular meetings and sponsoring activities related to the watershed.

54 Data Gaps

The main data gap throughout the Chicopee River Watershed is a lack of geographic coverage in data collection necessary to
perform complete and accurate water quality assessments. Additionally, there is a lack of quality data that can be used to
determine sources of pollution. Wet weather surveys, which can help distinguish between pollution from stormwater or
combined sewer overflows and that from illicit or failing septic and sewer systems, are another data gap that cannot be easily
remedied. Staffing, budget and laboratory scheduling are the main obstacle for the collection of wet weather samples.
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Based on perceived needs for additional information in the Chicopee Watershed, the following monitoring actions can be
defined:
v Collect baseline water quality data for the lower Chicopee River (PVPC 2002). Limited water quality data for the
first two segments of the Chicopee River (MA36-22 and MA36-23) exists from 1990 — present.
v Collect bacteria data during dry and wet weather monitoring to evaluate the effectiveness of Springfield, Chicopee and
Palmer’s CSO abatement programs (PVPC 2002).
v Collect baseline data for the major tributaries to the Chicopee River (PVPC 2002).

In 1999, the Massachusetts Water Resources Commission (MWRC), which sets water policy for Massachusetts, directed an
interagency committee to define a stressed river basin. A stressed basin is defined by MWRC as a basin or sub-basin in which
the quantity of streamflow has been significantly reduced, or the quality of the streamflow is degraded, or the key habitat
factors are impaired. The stressed basin classification is intended to flag areas which may require a more comprehensive and
detailed review of environmental impacts or require additional mitigation. In developing a definition of stressed basins the
committee produced an outline of the information which would identify an area as stressed, and an interim list of
environmentally vulnerable (stressed) basins. Stressed areas were determined by comparing low flow statistics for 67 rivers
in 23 of the 27 major river basins (Gartland 2001). This stressed basin analysis demonstrated that the Ware River in the
vicinity of Barre is highly stressed. The 1998 Chicopee River Basin Water Quality Assessment Report also indicated that the
frequency of low dissolved oxygen and percent saturation as well as elevated temperatures recorded for segment MA36-27
(which coinside with low stream flow measurements) were cause to assess the Aquatic Life Use as “Partial Support” for the
upper 1.7 miles of this reach and “Alert Status” for the lower 2.9 mile reach of the segment. An investigation into the status of
flow regulation at three upstream dams (namely, Barre Falls Dam, Cold Brook Dam and Mare Meadow Dam) should be
conducted and complemented by macroinvertebrate and fish population and habitat assessments in this section of the Ware
River.
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Table C1.

Summary of Recent Historical Data for the Chicopee River Watershed

Data Source (Originating Organization,
Report Title and Date)

Data Collection Type

How Data Will Be Used

Limitations on Data Use

DEP-DWM (1998) and CERO(SMART)
(1999-present)

Chicopee River Watershed 1998 Assessment
Report.

temperature, pH, dissolved oxygen,
conductivity, turbidity, flow, total suspended
solids, total phosphorus, nitrate-nitrite,
ammonia, TKN, alkalinity, hardness,
chlorides, Microtox toxicity, aesthetics

- document baseline water quality

- estimate loadings at key locations

- define long term trends in water quality
- Sampling plan design

- 305(b) assessment

No bacteria sampling for
CERO/SMART data

The Quaboag Watershed Sub-Basin:
Assessment to Identify Potetial Point and
Nonpoint Source Pollution, Environmental
Science Services, Inc.

DEP Project No. 00-04/MWI

August 24, 2001

temperature, pH, dissolved oxygen,
conductivity, turbidity, flow, total suspended
solids, total phosphorus, nitrate nitrogen,
ammonia, TKN, total alkalinity

Sampling plan design, 305(b) assessment

Unknown at this time

Chicopee River Watershed: Identification of
Likely Sources of NPS Pollution, 2002-2003,
Environmental Science Services, Inc.

DEP Project No. 02-06/MWI

ESS will sample and analyze water quality at
20 selected locations during dry and wet
weather conditions

fecal coliform, E. coli, total suspended solids
(TSS), total Kjeldahl nitrogen (TKN), pH,
DO, specific conductance, turbidity, and
temperature

Sampling plan design, 305(b) assessment

Unknown at this time

Conducting an Inventory of Stormwater
Structures in the Chicopee Basin, with Water
Quality Assessment of Selected Structures,
Environmental Science Services, Inc.

DEP Project No 01-04/MWI.

temperature, pH, conductivity, fecal coliform
bacteria.

Sampling plan design, 305(b) assessment

Unknown at this time

Chicopee River Lakes and Ponds Stormwater
Sampling, Environmental Science Services,
Inc.

DEP Project No. MWI 2003-0,

This project will conduct water quality
sampling at 25 stormwater outfalls, tributary
streams and/or other inputs to selected 303d
listed lakes and ponds in the lower Chicopee
River Watershed.

pH, conductivity, temperature, turbidity,
TSS, total phosphorus, nitrogen, fecal
coliform bacteria, E. coli bacteria, and flow

Sampling plan design, 305(b) assessment

Unknown at this time
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5.5 Impaired Waters

The objective of the Federal Clean Water Act (CWA) is to restore and maintain the chemical, physical, and biological integrity
of the Nation’s waters. To meet this goal the CWA requires States to develop information on the quality of their water
resources and report this information to the U.S. Environmental Protection Agency (EPA), the U.S. Congress, and the public.
To this end, the EPA released guidance on November 19, 2001 for the preparation of an Integrated List of Waters that would
combine reporting elements of both § 305(b) and § 303(d) of the CWA. The “integrated list” format allows States to provide
the status of all their assessed waters in a single multi-part list. States choosing this option (like the Commonwealth of
Massachusetts) has to list each water body or segment thereof in one of the following five categories:

1) Unimpaired and not threatened for all designated uses;

2) Unimpaired for some uses and not assessed for others;

3) Insufficient information to make assessments for any uses;

4) Impaired or threatened for one or more uses but not requiring the calculation of a Total Maximum Daily Load (TMDL);
5) Impaired or threatened for one or more uses and requiring a TMDL

Thus, waters listed in Category 5 constitute the 303(d) List. The remaining four categories are submitted in fulfillment of the
requirements under § 305(b), essentially replacing the 305(b) Report format.

The new EPA guidelines also specify that each State submit a comprehensive assessment and listing methodology and detailed
monitoring strategy as part of the integrated list package. Although the Consolidated Assessment and Listing Methodology
(CALM) was published by the EPA in its final form in September 2002, it was generally not available in time for States to use
it in developing their 2002 Integrated Lists. For this reporting cycle, Part 1 of the 2002 Massachusetts Integrated List of
Waters and the individual watershed assessment reports prepared by the DWM provide the rationale and supporting
information pertaining to how the assessments were made and what monitoring is needed in the future to fill data gaps. Table
C2 shows the 2002 Massachusetts Integrated List of Waters status for each Chicopee River Watershed waterbody proposed for
sampling in 2003.

Table C2. Status of Water Quality Stations in the Chicopee River Watershed as Proposed in the Massachusetts 2002
Integrated List of Waters.

Waterbody Location Municipality Segment ID 2002 Integated List of Waters Status
Rt. 116 Bridge (alt sta. Rt. 33
Chicopee River |bridge) Chicopee 36-25 Category 5 - Pathogens
Chicopee River |[West St. Bridge, Indian Orchard |Springfield 36-24 Category 5 - Pathogens
Chicopee River |Miller Street Bridge Wilbraham 36-23 Category 5 - Pathogens
Chicopee River |[Bridge St., Three Rivers Palmer 36-22 Category 5 - Pathogens
Abbey Brook  |[Front Street bridge Chicopee new segment TBD
Cooley Brook  [Fuller Street bridge Chicopee new segment TBD
Poor Brook Main Street Chicopee new segment TBD
Fuller Brook Shawinigan Dr. Chicopee new segment TBD
Fuller Brook West St. @ Roy St. Ludlow new segment TBD
Quaboag River |Palmer St. bridge Palmer 36-17 Category 5 - Pathogens
off Rt 67 @ USGS flow gage,
Quaboag River |SMART station West Brimfield [36-16 Category 5 - Pathogens, taste, odor, color
Category 2 - Attaining Aquatic Life and
Quaboag River |Gilbert Road bridge 'West Warren 36-15 Aesthetics, other uses not assessed
Quaboag River |Davis Road West Brookfield [36-14 Category 3 - no uses assessed
Quaboag River |Rt. 148 bridge Brookfield 36-14 Category 3 - no uses assessed
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Waterbody Location Municipality Segment ID 2002 Integated List of Waters Status
Forget-Me-Not Category 2 - Attaining Aquatic Life and
Brook E. Brookfield Rd. bridge (north) [N. Brookfield 36-18 Aesthetics, other uses not assessed

Category 5 - cause unknown, unknown
Forget-Me-Not toxicity, organic enrichment/low DO,
Brook E. Brookfield Rd. bridge (south) [N. Brookfield 36-28 taste, odor, color
Dunn Brook Quaboag St. bridge Brookfield 36-19 Category 3 - no uses assessed
East Brookfield
River Rt. 9 bridge E. Brookfield 36-13 Category 3 - no uses assessed
East Brookfield
River Shore Rd. bridge E. Brookfield 36-13 Category 3 - no uses assessed
Cranberry River [So. Spencer Rd. Spencer 36-20 Category 5 -Chlorine
Spencer WWTP
discharge Treatment Plant off Rt. 9 Spencer 36-20 n/a
Seven Mile
River Cooney Road bridge Spencer 36-11 Category 5 - Pathogens
Seven Mile
River Rt 9 bridge Spencer 36-11 Category 5 - Pathogens
Seven Mile
River Rt 49 bridge Spencer 36-11 Category 5 - Pathogens
Quaboag/South Brookfield/E.
Ponds - flow gate|Lake Road Brookfield 36-130 & 36-131|Category 5 - metals/exotic species
Category 2 - Attaining Aquatic Life, other
Ware River Palmer St. bridge Palmer 36-07 uses not assessed
Ware River Rt. 32 bridge - Gibbs crossing [Ware 36-06 Category 5 - Pathogens
Category 2 - Attaining Aquatic Life and
Ware River Upper Church St. bridge Ware 36-05 Aesthetics, other uses not assessed
Category 2 - Attaining Aquatic Life and
Ware River Creamery Road bridge New Braintree  [36-05 Aesthetics, other uses not assessed
Category 2 - Attaining Aquatic Life, other
Ware River Airport Road (alt. Hardwick Rd) |[Barre 36-04 uses not assessed
Category 2 - Attaining Aquatic Life,
Primary Contact Recreation, Secondary
Contact Recreation and Aesthetics, other
Ware River off Rt. 122 @ USGS flow gage |Barre 36-03 uses not assessed
Category 2 - Attaining Aquatic Life,
Primary Contact Recreation, Secondary
New Braintree Rd. bridge, Contact Recreation and Aesthetics, other
Ware River White Valley South Barre 36-03 uses not assessed
Cold Brook Road below Barre Category 5 - Organic enrichment/low DO,
Ware River Falls Dam Barre 36-27 thermal modifications
Palmer, Ware,
Swift River Rt 181/State St. Belchertown, 36-10 Category 3 - no uses assessed
Category 2 - Attaining Aquatic Life,
Primary Contact Recreation, Secondary
Contact Recreation and Aesthetics, other
Swift River off River Road West Ware 36-09 uses not assessed
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6.0 PROJECT OVERVIEW AND SCHEDULE

6.1 Overview of 2002 Chicopee River Watershed Monitoring

6.1.1 River/Stream Monitoring:

Water quality monitoring, including in-situ multi-probe measurements and/or grab samples, will be conducted at 36 locations
in the Chicopee River Watershed on five occasions during the summer. Samples collected for total phosphorus, ammonia-
nitrogen, total suspended solids and fecal coliform and E. coli bacteria will be simple grab samples collected using wade-in and
bridge drop techniques, as approved in DWM SOPs. In-situ water quality measurements, including dissolved oxygen, percent
saturation, temperature, pH, depth, and specific conductivity will be obtained in the field using multiprobe instruments. Grab
water samples for bacteria, TSS and turbidity will be delivered to Severn Trent Laboratories in Westfield for analysis
(tentative). All other samples will be delivered to the Senator William Wall Experiment Station in Lawrence, MA for analysis.

There are no planned wet-weather surveys (noticeable increase in stream flow) or stormwater monitoring events (NWS-
forecasted minimum precipitation (e.g. 0.25 inches/24 hours, following a minimum 3 days of antecedent dry weather) for the
Chicopee River Watershed in 2003. Flow measurement will be conducted at five-seven locations on at least three separate
occasions as part of the Lakes TMDL P Loading Study (see Element 6.1.2 and 8.2).

6.1.2  Lake TMDL Monitoring:

Lake monitoring in the Chicopee Watershed to develop Total Maximum Daily Loading (TMDL) requirements will involve a
Phosphorus Loading Study for Quaboag and Quacumquasit Ponds. Quaboag and Quacumquasit Ponds have been targeted for
sampling due to presumed impacts from the Spencer WWTP. A year-long P-loading study is proposed to estimate both NPS
loads and point source loads year round, but with greater emphasis on impacts during the summer growing season when
impairments are most critical. See Element 8.2 for detailed information.

6.1.3  Biological Monitoring (including benthic macroinvertebrates, fish communities and aquatic habitat): (subject to
revision)

Biological monitoring may be performed at up to 14 stations in the Chicopee River Watershed during 2003 on one occasion.
Ten stations have been established to bracket point source discharges to assess water quality related impacts from direct
discharges. Four stations were established below major dams to assess thermal and flow impacts to the biological community
from hydromodification. Benthic macroinvertebrates are sampled and respective habitats assessed in accordance with the
Quality Assurance Project Plan for 2003 Benthic Macroinvertebrate Biomonitoring and Habitat Assessment, DWM CN 147.0.
Fish assemblage evaluation is performed in accordance with the DWM Fish Population Monitoring SOP, CN 075.0. Aquatic
habitat scoring and general observations of in-stream and riparian zone habitat features are recorded as well. Benthic
macroinvertebrate, fish population and habitat assessment information are useful to help determine aquatic life use status.

6.1.4  Fish Toxics Monitoring: (subject to revision)

Fish toxics monitoring may be conducted at the upper Quaboag River and Lake Lashaway (or the Ware River below Powder
Mill Pond; TBD) in accordance with the programmatic Fish Toxics Quality Assurance Project Plan, CN 096.0. Fish are
collected from each waterbody on one occasion. Fillet samples are analyzed for selected metals, PCBs, and organochlorine
pesticides. Data are forwarded to the Massachusetts Department of Public Health to perform human health risk assessment for
the consumption of fish from these waters.

6.2 Monitoring Schedules

See Table C3.
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Table C3.

Project Schedules for 2003 Chicopee River Watershed Monitoring

Activity

Approx. Date of
Initiation

Approx. Date of
Completion

Deliverable

Deliverable Due
Date

River/Stream Surveys

Coordination, meetings, reconnaissance, river/stream sampling
plan development, etc.

November, 2002

February, 2003

Draft sampling plan; meeting notes, etc.

February, 2003

Draft sampling plan review and approval

January, 2003

February, 2003

Internal DWM concurrence on sampling
plan

February, 2003

2003 DWM Monitoring QAPP February, 2003 April, 2003 2003 DWM Monitoring QAPP April, 2003
Water quality sampling surveys (5 rounds, 2 rounds inc. flow) May, 2003 September, 2003 Field data; lab samples to WES May-Sept., 2003
Data QA/QC review and validation January 2004 March 2004 2003 Data Validation Report March 2004
Chicopee River Watershed 2003
Chicopee River Watershed 2003 Assessment Report 2004 2005 Assessment Report 2005
Lake Surveys
2003 Lakes Baseline TMDL QAPP development, review and November, 2002 | March, 2003 2003 Lakes Baseline TMDL QAPP March, 2003

approval

Lakes sampling surveys (3 rounds)

June, 2003

September, 2003

Field data; lab samples

June-Sept., 2003

Aquatic plant surveys

June, 2003

September, 2003

Field data; plant maps

October, 2003

Preliminary survey report

December, 2003

January, 2004

Technical memorandum

January, 2004

Draft TMDL Reports for Chicopee waterbodies

January 2005 December 2005 Draft TMDL Reports December 2005
Benthic Macroinvertebrate/Aquatic Habitat Surveys (subject to revision)

2003 Benthic Maf:romvertebrate/Aquatlc Habitat QAPP November, 2002 February, 2003 2003' Benthic Macroinvertebrate/Aquatic March, 2003
development, review and approval Habitat QAPP
Benthic/Habitat sampling surveys (1 round) June, 2003 September, 2003 Field data; benthic samples to DWM September 2003
Macroinvertebrate/Habitat Assessment Technical Memorandum | October, 2003 2004 Macro'l nvertebrate/Habitat Assessment 2004

Technical Memorandum

Chicopee River Watershed 2003
Chicopee River Watershed 2003 Assessment Report 2004 2005 Assessment Report 2004
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Approx. Date of

Approx. Date of

Deliverable Due

Activity Initiation Completion BN Date
Fish Population Surveys (subject to revision)
2003 DWM Monitoring QAPP February, 2003 April, 2002 2003 DWM Monitoring QAPP April, 2003
Fish Population sampling surveys (1 round) July-Sept., 2003 July-Sept., 2003 Field data September, 2003
Fish Population data review, analysis and preliminary reporting | September, 2003 2004 Fish Population Technical Memorandum | 2004
Chicopee River Watershed 2003 Assessment Report 2004 2005 ig;ggf;;iﬁfpggtersmd 2003 2005
Fish Toxic Surveys (subject to revision)
2003 DWM Monitoring QAPP February, 2003 April, 2003 2003 DWM Monitoring QAPP April, 2003
Fish Toxics sampling surveys (1 round) June-July, 2003 June-July, 2003 Field data; lab samples July, 2003
Fish Toxics data review and preliminary report September, 2003 2004 Fish Toxics Technical Memorandum 2004
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7.0 DATA QUALITY OBJECTIVES and PERFORMANCE CRITERIA

Monitoring data for the Chicopee River watershed will meet the specific data quality objectives (DQOs) outlined in Element
13. Not meeting these planned DQOs may subject project data to qualification or censoring during post-monitoring quality
control review (see Elements 16-19 for discussion of data assessment and validation).

8.0 SAMPLING DESIGN

For a description of DWM’s general approach to watershed monitoring, see the Executive Summary.
8.1 Design Rationale for 2003 Chicopee River Watershed Monitoring

8.1.1 River/Stream Monitoring:

The proposed Chicopee River Watershed water quality monitoring in 2003 will be at 36 locations throughout the watershed.
Station selection rationales are presented in Table C4, along with parameters, frequencies and station descriptions.

8.1.2  Lake/Pond Monitoring:

The P-loading Study for the Quaboag and Quacumquasit Ponds will have four components:

1) Baseline lake sampling during the summer as usual, including 3 monthly samples and one hydrolab profile.

2) Bi-monthly monitoring of inputs from point (Spencer WWTP) and non-point sources (tributary streams) and
including surface grab samples from the ponds.

3) Stormwater collections of nutrient inputs (some of which may replace the bi-monthly sampling above).

4) Collection of ancillary WWTP samples during one summer sampling to collect data in support of a QUAL?2 type
model, in the event QUAL?2 is needed.

The primary focus of the study is to determine how much phosphorus input to the ponds comes from point sources vs. nonpoint
sources. The discharge from the Spencer WWTP is complicated by the fact that most of the discharge is lost to groundwater in
the constructed wetlands and further retention of phosphorus may occur in wetlands en-route to the pond. The approach
involves a mass balance/flow study in which both flow and TP upstream and downstream of the plants, and at the tributary
sites, is measured. Estimates of the fraction of TP taken up per mile of stream downstream of the discharges, similar to a decay
equation, will be made in order to estimate how much of each point source enters each reservoir. Because of the long retention
time for Quacumquasit Pond, the study necessitates a year-round study of nutrient inputs, beginning in December of 2002. Bi-
monthly sampling is proposed for the nutrient flux study, hopefully including relatively high and low flows under stable flow
conditions and at least 3 major storms during spring and early summer will be attempted to be sampled (see Appendix of
Connecticut Lakes TMDL for example calculations).

Quaboag and Quacumquasit Ponds are two large lakes in the Chicopee River Basin that have been targeted for sampling due to
presumed impacts from the Spencer WWTP. Although not on the 1998 303d list, there is a citizen effort to get them listed on
the 2002 Integrated List of Waters, Category 5 (303d). Phosphorus is the pollutant of concern as it is presumably the limiting
nutrient for the lakes. The ESS (2000) report notes the after the upgrades to the Spencer WWTP between 1987 and 1990 the
concentrations in Quaboag Pond dropped to 0.020mg/1 and fell to 0.012 mg/l in Quacumquasit Pond in 1992. The Spencer
treatment plant has a NPDES permit (MA0100919) with a permit flow rate of 1.08 mgd and growing season TP limit of 0.56
mg/l and winter limits of 0.75 mg/1. It should be noted that actual flows are approximately 0.5 mgd and most of this is lost,
presumably to groundwater in the constructed wetlands on the site. The remaining ~0.2 mgd is discharged to a wetland
bordering Cranberry Brook. The last years DMR reports indicate average discharge is 0.2 mgd with a concentration of 0.22
mg/l TP. Thus the discharge of phosphorus in the effluent is about 60 kg per year. It is expected that the new permit will
require much more strict limits (as low as 0.2 mg/l which it is now meeting most days) on phosphorus discharge but the Town
would like DEP to investigate other non-point sources of phosphorus as well. Recent reports suggest most of the P load is not
due to the treatment plant, but rather is from non-point sources in the watershed. ESS completed a NPS study that sampled and
modeled TP and other pollutants in the Quaboag sub-basin (ESS, 2001). Two more follow-up studies have just been
completed by ESS and ESS has just been funded to study stormwater inputs to 5 TMDL lakes in the Chicopee basin (See
Table C1).
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Because of the nature of the lakes and the presence of rooted macrophytes, a full QUAL2 model run is probably not
appropriate. However, the amount of P discharged from the WWTP that actually reaches each lake must be ascertained.
Although the discharge from the treatment plant enters the Sevenmile River that is tributary to Quaboag Pond (about 3 week
retention time), during periods of high flows water from Quaboag can back up into Quacumquasit Pond (a deep trout water
habitat). EPA is also concerned about direct impacts of nutrients on Cranberry Brook and on the Sevenmile River. There are
several previous studies on the system which will be reviewed. Plant upgrades are likely to be expensive and thus supporting
data is needed.

The data will be used in a daily estimate of mass balance calculations for the Sevenmile River downstream of the Spencer
WWTP. Separate calculations will be performed for inputs to Quacumquasit Pond that will focus on the effectiveness of the
gate at reducing nutrient loading to the pond. For river segments, the mass entering the segment (measured flow x
concentration) and leaving the segment will be calculated and a mass estimated to be contributed by nonpoint sources added.
Non-point sources will be calculated based on an assumed concentration of total phosphorus typical of that type of land use
multiplied by estimated inflow from the portion of the watershed contributing to the flow of that segment. The same
measurements will be conducted with chloride as a conservative tracer to verify the model.

If the difference between upstream inputs plus local non-point source inputs is greater than output mass of phosphorus then the
missing phosphorus mass will be calculated and converted to a fractional loss divided by the distance of the segment (e.g. a
decay rate of 5.5% loss per km). After all segments losses (or unexplained gains) are calculated they will be plotted against
river mile to determine if a stable uptake rate appears to be appropriate. If so, then a weighted average exponential uptake rate
will be calculated for the entire river. Once this is done then the distance from the plant to the lakes will be determined and
fractional contributions of the WWTP plant to each lake will be determined (e.g. 52% of Spencer WWTP TP reaches Quaboag
Pond). The entire procedure is repeated for the flow event in each month and another set of decay rates calculated. If they are
not stable over flow regime then the most conservative estimate will be used to set the TMDL. Summer loads (7Q10) will be
calculated for each lake based on both point source and non-point source TP. Thus, the TMDL will probably be written as a
monthly TMDL during summer when P limits are in effect at the treatment plants, along with a yearly total TMDL for
phosphorus limits. Nitrogen species will be collected during normal river water quality sampling but not used in this P loading
analysis.

The above data and analysis is enough for a simple tracking of phosphorus. Assuming the treatment plants or EPA later insist
on a QUAL2-type study to simulate DO, chlorophyll a, dissolved reactive P, “ultimate” 21 day BOD, etc., a few additional key
measurements will be taken which are needed as input data for QUAL2. Fortunately, most of the required measurements will
be taken as part of the lakes and stream water quality work (chlorophyll a, TSS, nitrate-nitrite, ammonia-N). Additional
chemistry will include chloride measurements at all flow stations and at surface of lakes. Chloride is used as a conservative
tracer to verify flow calculations for each segment. In addition, TKN, dissolved reactive P and BOD (both 5 day and 21 day)
will be taken at an upstream site, from both WWTP discharges and at the most downstream site. Dissolved reactive P samples
will be filtered immediately in the field (preferred, subject to equipment availability) or sent on ice to the WES lab for same-
day filtering. If EPA agrees to monitor the plant then perhaps they would agree to run the BODs for DWM.

Coordination with outside groups will be explored. Donna Grehl of the QQ Lake Association and Carl (Skip) Nielsen (who
operates the gates) will be contacted to see if volunteers can assist in collection of stormwater samples. If so, pre-labeled
sample bottles will be provided to the volunteers and the total phosphorus and chloride samples will be stored frozen until
analysis (see 2003 Baseline Lakes QAPP for details). DWM will explore the possibility of coordinating stormwater sampling
with the on-going ESS stormwater study of 5 ponds and see if Quaboag Pond can be included among the 5 selected ponds. Art
Johnson, DWM will contact EPA to check on possibility of EPA sampling the treatment plant and to monitor the ponds for 24
hour DO during one day during the summer.

Most of the water quality sites are already scheduled to be sampled, either as part of the Chicopee monitoring, or as part of the
Baseline Lakes sampling and possibly as part of the ESS study in development. The study will require coordination of
sampling by lakes, river water quality, and flow crews over a two-day period in June and August. Hopefully, EPA can be
convinced to monitor TP and flow at the WWTPs one the day of sampling or we can use DMR data, or request daily data from
the WWTPs.

Flow measurements at 5 sites will be taken and flow records will be obtained for three additional stations. The five flow sites
are placed at bridges at the following locations:
1) Sevenmile R. at Rt. 9; Read stage as height below bridge Rail at paint mark

2) Cranberry Brook at S. Spencer Rd.; Stage installed on southwest side.
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3) Sevenmile at Rt. 49; Staff gauge installed on bridge read from south bank
4) Outlet of Lashaway at Rt. 9; Stage to be installed on dam discharge wall
5) Inlet to Quaboag Pond; Read stage as height below bridge Rail at paint mark

The three additional stations include:
1) USGS staff gauge reading upstream of project (Gage #01175670); compare to published stage/discharge curve
2) Daily final effluent flow from the Spencer WWTP (on request)
3) Back-flow notes over South Pond gate from Skip Nielsen (on request). This may involve the use of reading depth of
water over gate and computing sharp crested weir estimate of flow and duration.

Note: There should be no significant rainfall (nothing over 0.2 inch) for 5 days preceding the measurements and there should
be no precipitation (slight drizzle OK) during the flow study (does not apply to stormwater flows). If flows are not predicted to
be stable (+-10% over the two days of flow measurements), then the entire set of sampling should be delayed a week or more
as needed.

8.1.3  Fish Toxics Monitoring: (subject to revision)

See Table C4 for station-specific rationales and description of potential monitoring stations.

8.1.4  Benthic Macroinvertebrate, Habitat and Fish Community Monitoring: (Subject to revision)

See Table C5 for description of potential monitoring stations.

8.2 Sample Requirements (bottle type, preservatives and holding times):

See Element 11 for all field and analytical requirements for samples (method SOP, bottle type, preservative, holding times,
etc.).

8.3 DWM OWMID #s for the Chicopee:
The sample numbers to be used for the Chicopee River Watershed 2003 river samples are as follows: 36-0090-36-0500.

For the Chicopee River Watershed 2003 Lakes sampling OWMIDs, see the Lakes 2003 QAPP (CN 128.0).
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Table C4.

Sampling Sites, Descriptions, Rationale, Parameters and Frequency for Chicopee River Watershed Monitoring

Waterbody Station Site Description Justification Parameters Frequency
ID#
River and Lake Monitoring
Chicopee River | CH09 Rt. 116 Bridge (alt sta. Rt. Not assessed in 1998/downstream from Uniroyal Multi-probe (DO, %DO, pH, Single grab
33 bridge), Chicopee Hazardous waste site, Eastern Etching, several other | specific conductance, temp.), samples and
NPDES dischargers/12 CSOs, Total Phosphorus (TP), Multiprobe for a
Ammonia-Nitrogen (NH3-N), | total of 5 surveys
Total Suspended Solids (TSS), | (including pre-
turbidity and bacteria (fecal dawn).
coliform and E. coli)
Chicopee River | CH06 West St. Bridge, Indian Not assessed in 1998/ 13 CSOs Same as above Same as above
Orchard; Springfield
Chicopee River | CH02B Miller Street Bridge, Not assessed in 1998/downstream from Red Bridge Same as above Same as above
Wilbraham Impoundment/FERC hydromodification issues for
Aquatic Life
Chicopee River | CHOI Bridge St., Three Rivers; Not assessed in 1998/ CSOs present/downstream Same as above Same as above
Palmer from Palmer WWTP discharge/upstream from Red
Bridge FERC
Abbey Brook ABO1 Front Street bridge, Previously unassessed/PVPC identified as "likely Same as above Same as above
Chicopee contributing contaminants having a negative effect
on water quality and habitat"
Cooley Brook COOLO1 | Fuller Street bridge, Previously unassessed/PVPC also identified as Same as above Same as above
Chicopee "likely contributing contaminants...”/downstream of
Westover AFB
Poor Brook POORO1 Main Street, Chicopee Previously unassessed/PVPC also identified as Same as above Same as above
"likely contributing contaminants...”/very urban-
industrial disturbed watershed
Fuller Brook FULLO1 Shawinigan Dr., Chicopee Previously unassessed/PVPC also identified as Same as above Same as above
"likely contributing contaminants...”/Downstream
from Chicopee Sanitary Landfill and the Mass Pike
Fuller Brook FULLO02 West St. @ Roy St., Ludlow | Previously unassessed/PVPC also identified as Same as above Same as above
"likely contributing contaminants...”/upstream from
Chicopee Sanitary Landfill and the Mass Pike
Quaboag River | QA09A Palmer St. bridge, Palmer Unassessed in 1998/CSOs Same as above Same as above
Quaboag River | QAONO | off Rt 67 @ USGS flow Below Warren WWTP, mostly non-support 1998, Same as above Same as above

gage, SMART station, West
Brimfield

high bacteria during dry conditions
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Waterbody Station Site Description Justification Parameters Frequency
ID#
Quaboag River | QAO06A Gilbert Road bridge, West Above Warren WWTP/below Wm. E. Wright Multi-probe, TP, NH3-N, Single grab
Warren NPDES discharge, DWM bio in 1998, but no water TSS, turbidity and bacteria samples and
quality in 1998 (fecal coliform and E. coli) Multiprobe for a
total of 5 surveys
(including pre-
dawn).
Quaboag River | QAOBO Davis Road, West Not assessed in 1998, below Brookfield Wire Co. Same as above Same as above
Brookfield NPDES discharge, SPENCER WWTP/TMDL
station
Quaboag River | QA100 Rt. 148 bridge, Brookfield Not assessed in 1998, above Brookfield Wire Co. Same as above Same as above
NPDES discharge, SPENCER WWTP/TMDL
station
Forget-Me-Not | DB08 E. Brookfield Rd. bridge Above N. Brookfield WWTP Same as above Same as above
Brook (north), N. Brookfield
Forget-Me-Not | DB07 E. Brookfield Rd. bridge Below N. Brookfield WWTP Same as above Same as above
Brook (south), N. Brookfield
Dunn Brook DUNO1 Quaboag St. bridge, Below N. Brookfield WWTP Same as above Same as above
Brookfield
Ware River WAI12 Palmer St. bridge, Palmer Most downstream station on the Ware before Three Same as above Same as above
Rivers, below 4 WWTPs and other NPDES
discharges; only Aquatic Life assessed in 1998
(support)
Ware River WAO09A Rt. 32 bridge — Gibbs Below Ware WWTP (& others), SMART station, Same as above Same as above
crossing, Ware CSO's
Ware River WAO6A Upper Church St. bridge, Above Ware WWTP, below Gilbertville and Same as above Same as above
Ware Wheelwright WWTPs (& others)
Ware River WAX Creamery Road bridge, Above Gilbertville WWTP, below Wheelwright Same as above Same as above
New Braintree WWTP
Ware River WAIR Airport Road (alt. Hardwick | Above Wheelwright WWTP, below Barre WWTP; Same as above Same as above
Rd), Barre mostly unassessed in 1998
Ware River WAO1 off Rt. 122 @ USGS flow Just above Powder Mill Pond/Martone Landfill, Same as above Same as above
gage, Barre below MDC intake, SMART station
Ware River WAWV New Braintree Rd. bridge, Just below Powder Mill Pond/Martone Landfill Same as above Same as above
White Valley, S. Barre
Ware River WABF Cold Brook Road below Above NPDES discharges, MDC monitors here, Same as above Same as above

Barre Falls Dam, Barre

USGS flow gage here
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Waterbody Station Site Description Justification Parameters Frequency
ID#
Swift River SR02 Rt 181/State St., Palmer Below Bondsville Dam, Old Bondsville Factory- Multi-probe, TP, NH3-N, Single grab
hazardous waste site, CSO's , not assessed in 1998 TSS, turbidity and bacteria samples and
(fecal coliform and E. coli) Multiprobe for a
total of 5 surveys
(including pre-
dawn).
Swift River SR04 off River Road, W. Ware SMART station, above Old Bondsville Factory Same as above Same as above
hazardous waste site
Swift River SR03 Cold Spring Road, Above Old Bondsville Factory Hazardous Waste Same as above Same as above
Belchertown/ Ware Site, below McGlaughlin Hatchery
East Brookfield | EB04 Rt. 9 bridge, E. Brookfield Outlet of Lake Lashaway, SPENCER TP, Chloride and staff gage Monthly
River WWTP/TMDL station, not assessed in 1998 reading
Multiprobe, TP, NH3-N, TSS, | Single grabs and
Turbidity, Bacteria (fecal Multiprobe for a
coliform and E. coli) total of 5 surveys
(May through
September).
Flow Three surveys
(April, June and
August)
Cranberry CRNO1 So. Spencer Rd., Spenser Above Spencer WWTP, SPENCER WWTP/TMDL | Same as above Same as above
Brook station, not assessed in 1998
Seven Mile SMO02 Rt. 49 bridge, Spenser Below Spencer WWTP, SPENCER WWTP/TMDL Same as above Same as above
River station, not assessed in 1998
Seven Mile SMO00 Cooney Road bridge, Above Spencer WWTP, SPENCER WWTP/TMDL | Same as above Same as above
River Spenser station, not assessed in 1998, SMART station
Also, record USGS gage
height; use rating to determine
flow
Quaboag/South | QPO11 Lake Road, Brookfield/ E. Water flow & direction controlled Same as above Same as above

Ponds - flow
gate

Brookfield

Also, flow-related information
from volunteers
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Waterbody Station Site Description Justification Parameters Frequency
ID#
East Brookfield | EBO4A Shore Rd. bridge, E. Inlet to Quaboag Pond, SPENCER WWTP/TMDL Same as above (flow= bridge- | Same as above
River Brookfield station, not assessed in 1998 board)
Three surveys
Also, Dissolved Reactive (April, June and
Phosphorus (DRP), 5 and August); same
21day BOD, Total Kjeldahl time as flow
Nitrogen (TKN), Nitrate-
Nitrite-Nitrogen (NO3-N)
Seven Mile SMO01 Rt. 9 bridge, Spenser Above Spencer WWTP, SPENCER WWTP/TMDL Same as above Same as above
River station, not assessed in 1998
Spencer SPEFF Treatment Plant off Rt. 9, SPENCER WWTP/TMDL station, sample the Same as above Same as above
WWTP Spenser discharge before mixing
discharge Also, get DMR/flow data
from WWTP
Quaboag Pond | QP Deep hole “Worst-case” summer conditions, and annual Multi-probe, TP, Chl a, 3X (July-
conditions, as part of P Loading Study aquatic plants, Secchi depth, September)
apparent color)
TP (only) Monthly
Quacumquasit | QQP Same as above Same as above Same as above Same as above
Pond

Fish Tissue Contaminants

(subject to revision)

Upper UQF In the vicinity of Rt. 148 Data needed for middle segment. A fish advisory Heavy Metals (As, Cd, Pb, Se, | Once
Quaboag River bridge, Brookfield was issued for the upper segment, while none was Hg), Polychlorinated Biphenyl
warranted for the downstream segment. (PCBs) congenors and
arochlors, and
Organochlorine pesticides
Lake Lashaway | LSHF In the vicinity of Rt. 9 MDFWELE stocked; high fishing pressure Same as above Same as above

bridge, E. Brookfield
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Table CS. Sampling Sites and Descriptions for Chicopee Benthic Macroinvertebrate, Habitat and Fish Population Monitoring (subject to revision)
Waterbody Station Municipality Site Description Parameters Frequency
ID#
Quaboag River | 36- Warren Downstream from Gilbert Road, above Warren Modified RBP III (benthics) Once
QA06A4 WWTP and fish species, numbers,
sizes, condition
Quaboag River | 36<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>